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Madam : Mankind is forgetful. Perhaps I shonld say man- 
kind is exacting. Every generous thouglit and every noble 
deed, assimilated for man's growth and development, is lost to 
sight in the very act. 

" Time hath a wallet at hia baek, 
Wherein he puts alms for oblivion ; 
A great aiz'd tnonater of iDgratitudes : 
Those scraps ore good deeds post; which are devoared 
As fast as they are made, forgot as soon 
As done." 

Ton caused the investigation of the Yellow Fever Epidemic 
of 1878. Ton started our dead friend, John M. "Woodwortli, 
in the excellent work which demanded one more martyr. His 
willing, sleepless brain and frame, stirred by your impulse, 
found rest only in death. 

What remains? For two centuries the gnawing canker of 
commerce, on the Atlantic coaflt of America, has been that 
pestilence, destructive to more property than lives, bat which ia 
BO well calculated by its appearance, in busthng seaports, to 
create panics and distract the wisest cotmcilors. 
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Ton have brought order out of chaos. A Central Authority 
now coordinates for good the many willing, who, seeking the 
best, often attained the worst. The result is manifest. The 
public will be saved from that never-ending conflict of medical 
opinion, powerful in crushing bookshelves and powerless to 
save one human life. Ultimately and soon Yellow Fever will 
be counted with the plagues that were. 

A common object, a common purpose, a common good — 
aimed at and secured with the same ease as touching a button 
atomized the Hell Gate rocks. To you the country owes this 
touch — ^a touch of human nature making the whole world kin. 

With grateful appreciation of your kind friendship, I re- 
main, madam. 

Tour obedient servant, 

John Gamgee. 

Washington, D. 0., August' 18^ 1879, 
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A sotnsD medical philosophy is fast becoming a reality. 
Whoever in the future may prove its eloquent exponent, only 
a John Hunter or a Helmholtz can be equal to the task. It 
demands a man of true genius, chained to the car of experimen- 
tal physics, capable of piercing the bubbles of tradition, strong 
in marahaling facia and figures, prompt and clear with his 
relentlesa logic. 

The science of thermo-dynamica had to be bom to render 
this possible, Lomonossow, Eumford, Joule, Mayer, Clanaius, 
Eankine, Sir "William Thomson, and Him had to do their work. 
This science is no branch of other sciences. It is the ground- 
work on which astronomy, biology, pathology, and aU other ex- 
act studies must be based, Writera like Dr. La Roche, whose 
work on Yellow Fever is a monument of painstaking zeal and 
indnstry, will continue to amass data, so slightly clouded by the 
fashionable opinions of their time that the vigorous reaping 
machine of the future may gamer ready-stacked treasnres. 

Every reasonable hypothesis must expedite the future demon- 
Btrations. It is absolutely essential to broad scientific develop- 
ment. The record of known truths and the views propounded 
in the following pages may therefore serve an important pur- 
pose. With the confidence of just perception, guided by a 



Q PREFACE. 

very varied experience, I commend to all the means whereby 
the prompt extinction of yellow fever on the Atlantic coast of 
the New World is, in my hnmble opinion, a matter of certainty. 
To Dr. J. 0. Faget, of New Orleans, now pertains the credit of 
having first f ormolated the idea of resorting to artificial refrige- 
ration for the purification of ships. B[is clear exposition of the 
probable origin and definite course of yellow fever, in the ship- 
ping and seaport towns, has recently given precision and direct- 
ness to my labors. His name and writings were unknown to 
me a few weeks since. I shall henceforth hold both in grate- 
ful remembrance. 

RiGOS HousB, Washinoton, D. 0., August 22, 1879, 
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YELLOW FEVER. 



INTRODUCTION". 



A NATJTiaAL disease, a product of foul ships in the equatorial 
Atlantic caldron, yellow fever, the dreaded Bcourge of American 
commerce, is far more easily, surely, and permanently prevent- 
able than typhoid or seai'latina. The sewage fever of cities may 
for centuries afflict humanity. With zeal and firmneSB, coopera-, 
tion and persiBtent effort, a decade should practically abolish the 
ocean pestilence. Mystery where there should be no mystery — 
doubt where raya of discriminating light can penetrate — a moun- 
tain of a molehill — fairly characterize the involved doctrines 
which pass current as to the genesis and nature of yellow fever. 

My temerity and apparent dogmatism, in a sketch fashioned 
and almost written at one sitting, may startle many. Such a 
sketch may prove serviceable. It is always instructive to view 
a qaestion from all points, and I believe that mine is not the 
least eomraanding eminence whence to photograph fresh im- 
ages of this dire disease, since Audonard, Humboldt, Copland, 
Currie, La Eoche, and especially Dr. Faget, of New Orleans, 
have indicated how much there is of truth in regarding yellow 
fever as something more than, and something different from, a 
land disease. 

No recondite research is needed to reveal a new elixir of 
life. Fresh air, dry air, cold air, available in all parts, driven 
through and through the stagnant pest-holds of vessels, suffice. 
The details hereafter. 
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Pure and frigid air must and can rid the mercantile marine 
of this ship-typhuB — the analogue, in a senee, of tliat jail pesti- 
lence which John Howard banished from British prisooB. 

It ia sometimes well in medicine as in politics to sink minor 
differences, and strike for some reform which can not fail to 
commend itself to the vast majority. In this spirit I advocate 
that natiu^ antidote which, during epidemics in this country, 
has been universally recognized as all-sufficient with approach- 
ing winter. 

Stumbling into volunteer eervice on this question, no time 
has been lost, no thought or trouble spared, since last Decem- 
ber. With La Koche I might say that, " painful as the avowal 
may be, it is a fact, the truth of which can not be denied, that, 
notwithstanding all that has been written on tlie subject of the 
yellow fever in this and other eoantries — all the labor that has 
been bestowed, or any investigation of its causes, character, and 
anatomical phenomena — Httle progress has so far been made in 
a knowledge of the pathology of that disease." May not the 
fact reveal itself that the disease, in its real origin, has been 
neeessarOy less investigated, because that origin is at sea, and 
the most skillful and painstaking observers are on land? A 
knowledge of the climate and diseases of the sea, in the pesti- 
lential mercantile craft of the tropical Atlantic, acquired by an 
expert in pathological physics of the modem school, would, if 
in our possession, add a long, brilhant, and marvelously enlight- 
ening chapter to the many penned by city physicians. 

In chemistry wo have to adopt at one time the analytical, 
at another the synthetical, method in ascertaining the nature of 
substances. In pathology, touching such a question as yellow 
fever, investigations of all kinds must be instituted ; but, while 
we are told so much — and bo much that is conflicting — concern- 
ing tho eauBOB and development of the disease, I for one think it 
high time that a combined international effort he made to de- 
monstrate, by complete and practical measures, how far perfect 
ventilation and cleanlincsB of ships will contribute to extermi- 
nate yellow fever. It ir my convietion that it will do so as effec- 
tually as prison aanitation hufl made us strangers to the pestilen- 
tial typhiiK of foul diingconn. To cleur tho Atlantic seaboard of 
such a pln^e, the iiiodloal authority of one country, however 
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eminent it may be, can not assert itself with the desired prompt- 
itude, nor withoat measures which might be resented. But 
all — and notably the Brazilian Emperor — might be expected 
promptly to lend intelligent and financial aid to rid the com- 
merce of the New "World of its fatal obstmction — the withering, 
palsying scourge of seaports and of the noblest seacoast under 
heaven. 

The humblest and the mightiest may join in good works ; 
and as a simple interpreter, according to my lights, of some pas- 
sages of epidemic history, I commend to all the one great prac- 
tical recommendation, viz. : the instant and absolute purification 
of the merchant marine, at all hazards, between New York and 
Rio. It is not light work, but on the other hand it is definite. 
The remedy in this case can not fail to prove far better and in- 
finitely less costly ^lia.n the disease. 




FEVEE A NATITIOAL DISEASE — ITS OBIGIN AND PKEVENTIOK^ 

Every disease afflicting man and animals admits of bein| 
groui>ed under one of three beads. A .contagious and com 
monly malignant class embodies all essentially migratory r 
dies, communicated by a specific virus from the sick to t 
healthy. They can be reproduced at will by coUectin 
inoculating this virus, which is endowed with a latent vitalitj 
equal, in some cases and under suitable conditions, to the Bee<ij 
of plants which have germinated after preservation in the t 
sues of Egyptian mummies.* These specific diseases are prop. 

* The diseaaea of plants supplj us nilh highly instrucliTc examples, 
vine diacaso duB lo PhifUoura vailatrii, tbe living organism inducing and propsg&tfl 
Ing it is no insect which UQclDrgoi>3 a variety of mctamorphasus, and eluded for IcM 
tho vigilanee of naturalisla b; ila raricd nbodes in different Htagei) of il 
The DatiFO Amerlcaa vinea oq whiuh the pbjlloicra lives, without destroying t] 
plants, ore an illuBtration of immunity by "Bumval of the fittest," which enabM 
■dentifie moa to propose a remedy whcrovor the malady has been introduced, 
fessor Riley, of the United States Entomological Commlsaiou, having diaooverei 
that the cultivated American vines possessed a varying degree of resis 
dlscaae, recommended that those least susceptible to it should be used in tbe Freud 
vineyards as sloeks, on nbiob to graft their own vines. The demand for c 
of such American vines has this year eieeeiivd the supply. All other cemedica ai 
being ibnndoDed in France, and hy means of tho American vines there is hope otfl 
restoring the blighted vineyards. Tliie serious malady was Introduced into France ' 
by vinc^outtlngs after the dvil war, and it thrcstens Spain, Fortugal, SwiizerlaDd, 
AuetrlA, and Pruisia. Its complete liiatory is bigbly suggestive to ibe pathologist, 
as a typo of contagion with manifest traveling germ. Tho wingless pbylloiera 
ti'aicls over tbe surface of the ground from vine to vine, or beneath the ground 
whore roots Intorloolt; whiio in the winged form It may fly or be carried as many 
OS etteen or twenty miles, and under ojcuptionsl condiliooi even more. Through 
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agated tbrougli time and space by contagion, and by contagion 
alone. The leading types are Bmall-pox in all its varied forms, 
as afflicting men and animals ; the lung-plagne of cattle ; bydro- 
pbobia in men and animals ; and certain parasitic maladies. 
These are essentially Isteknational in their manifestations — 
may be exterminated anywhere, and, once exterminated in any 
locality, can only recm- by reimportation, recommunieation 
from the sick to the healthy. 

A second and much larger group includes some of the most 
devastating plagues, but the fundamental character in common 
is localization as to origin. There may be, and there is, some 
uncertainty as to the precise line of demarkation between these 
diseases and the pure eontagia. It is the same in every classifi- 
cation of animals and plants themselves. But history records 
periodic manifeatatiouB always traced to definite regions. A 
susceptible man may be inoculated with small-pox anywhere ; a 
bullock will take the lung-plague in any latitude and at any 
altitude, and there is practically no difference known in the type 
and severity of the disease wherever it may occur. The local- 
ized endemic or enzootic maladies are influenced materially and 
radically by season, temperature, humidity, soil, Eystems of agri- 
culttiTe, sanitary conditions (especially in relation to disposal of 
Bcwage and the water-supply), the geographical diatribution of 
animals and plants, and other secondary circnrastanccB too nu- 
merous to mention. These maladies travel and sometimes 
widely ; but their main centers of development are known or 
knowable, and their common method of propagation usually in- 
volves the contamination of air, water, food, or soil to breed a 
pestilence. It is obvious at once that the leading and strikingly 
characteristic types of this group are the cholera of Hindostan ; 
the ancient plagues of the East, derived from Africa, and pass- 
ing through Egypt to desolate the Roman Empire ; the yellow 
fever of the tropical "Western Atlantic basin ; the varied forms 
of malignant anthrax (due to great heat and humidity, seriously 



mail's Dgencj, bj commcrca in pl&ntB and cuttings, it may be carried to tadefinite 
dialancpB. It has alwajs been by man's agencj that AaintJc cattlc-plngne, reputed 
lannicsa in the St«ppe herds, has been communicated ireatward as far as the British 
Ifllea. The general aimilarity of the diacoaea of plants and animaila iudicfktca thut 
ihej are Buaceptibic of aimilar cln^sificitioa. 
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aggravated by filth and foul air and known to us as the £ 
nan boil plague), the bubonic fever or pestilence, etc. ; the 
splenic fever of Tesan cattle, pervading perennially a wide 
region of natural grazing ground, beyond which, in the healthi- 
est localities, the excreta of the apparently healthy and certainly 
thriving animals contaminate the grasaes, and destroy, with tlie 
fury of genuine plague, the sound kine of northern latitudes ; 
ague ; phthisis ; and (as a laat example), we may adduce certain 
paraeitac maladies — not those dependent on acari which Hve ia 
any latitude, but the tropical aerew-worm invading every sore 
and festering, to bodily death, every simple wound. Think of 
the South African tsetse, the Guinea worm, and that thread- 
worm of the blood {Filaria sa?igmmB hominis) which afflicts 
man thi'oughout the tropical zone. These are the Indigknous 
enemies of high forms of animal life — the plagues of definite 
Lome, but occasional wide-spread fatality. Directly or indirect- 
ly, through the flora and fauna of a deiinite region, they spring 
from the soil, can always be traced to a natural habitat, and may 
properly be termed Actochthonoub, 

Lastly, we have to deal with maladies due to individual pre- 
dispositions and to accident, isolated sickness, disease, or injury. 
A man suffers from dyspepsia, a woman from cancer, a child 
from rickets, or a horse from colic. In these and similar in- 
stances there is no pretense for confusion with contagious and 
with locahzed or indigenous diseases. The maladies or the in- 
dividual instances of the maladies are Independent and purely 
sporadic. These may be and are often due to special idiosyn- 
crasy or to hereditary transmission. 

"Well do I remember the days when the doctrine of spon- 
taneous generation was so facile an interpretation of all hu- 
man ilk, that the strict definition of a specific animal poison, 
and its peculiar history as an agent of destruction, met with 
great increduhty among physicians and others. Maladies 
such ss smallpox or cholera were supposed to originate any- 
where. 

The tendency now is to the other extreme, viz. : that no 
widespread pestilence can occur without a definite disease-germ 
— a link between a preexisting case and the present one. The 
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well-informed ia pathology nm no risk in confounding relaps- 
ing or famine fever with such a disease as variola. When I 
first demonstrated the exotic character of the animal contagia in 
the British, Isles, and pointed out to some of the best Enropeaji 
authorities that epizootic aphtha, the Russian murrain, the lung- 
plague in cattle, and genuine exanthemata, had no home, but 
traveled in the lines of communication established by wars or 
trade, and were never (in the popular acceptation of the term) 
acclimatized anywhere, the conclusion was deemed far-fetched 
and was only tardily accepted. For nearly thirty years my mind 
has been attracted to these questions, and, in all probability, the 
wider field of comparative pathology gave me no small advan- 
tage over those whose sole field of observation related to diseases 
of man. For the past ten years my attention has been directed 
to disinfection and disinfectants, and more especially to anti- 
septic cold. The last has led to that all-absorbing branch of 
practical engineering and applied physics, artificial refrigera- 
tion ; and little did I think, when I aimed at isolating the Brit^ 
ish Isles from cattle contagia, by favoring the importation of 
dead meat instead of live animals, that my researches might 
lead me, as I believe they must, to the practical demonstra- 
tion of the means whereby yellow fever may be held perma- 
nently in check, if not totally extinguished, on the Atlantic sea- 
board. 

These words of explanation are needed as an excuse for, per- 
haps rashly, forcing myself before the pubhc with an exposition 
of views so widely different from those generally held. The 
public (and I include scientiflc men) is not satisfied with the 
current knowledge on the subject of yellow fever. There are 
many who ecout the idea of informing the pubhc on such ques- 
tions. I belong to that class of ardent behevers in popular 
knowledge who consider no adage more ridiculous than that 
which avers that a little "knowledge is a dangerous thing." 
Better a httle than none, and that little will grow. The germ 
of truth remains, the lie vanishes. 

We have arrived at a stage when we may generalize with 
profit, when at all events we may define, and I venture to be- 
lieve that the classification of all maladies under the three great 
heads — 
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International or Contagions, 

Indigenous or Autochthonous, 

Independent or Individualized — 
■will clear awaj some of the mist enshrouding this great questioi 
and in due time the eldllful Eetiologist — the student of diseaae- 
caoBation — will split up these great groups into lesser and well- 
defined orders, genera, and species, and abolish the ancient no- 
sologies based on theories, swept away together, in due time, by 
the torrent of medical progress. 

Remember the three I's, and one of the fundamental features 
of jellow fever can not be forgotten, viz., that it belongs not to 
the contagious diseases. Its poison has not been collected on a 
pin's point to propagate the malady from the sick to the healthy. 
The vims of small-pox is known to us by its effects, and so is 
the poison of yellow fever ; but there is not one of the pure con- 
tagia that will not yield a secretion — such as the system does not 
produce in yeUow fever — which can be desiccated or otherwise 
preserved ; and so long as it is undecomposed, or retains its latent 
vitahty, when introduced into the blood of the susceptible crea- 
ture, a disease is induced with a definite period of incuba- 
tion, a characteristic invasion, and aggravation of symptoms, 
until a crisis occurs, to be followed by death or convalescence. 
So concentrated or so virulent may he the poison, that the 
ordinary course and symptoms abort, and a rapid poisoning 
results in what the French so graphically name un acces fou- 



Yellow Fever indigenous. 
Yellow fever pertains to the indigenous plagues, the diseases 
of localized origin ; and future observers may and no doubt 
will, as past ones have done, ally with it, or show some rela^ 
tionship to it, of diseaseB in various parts of the world. Its 
most striking and constant characteristic is development in a 
confined atmosphere on or near the equator in the Atlantic, 
with a virulence almost proportionate to the protracted heat, 
humidity, and stillneBS of the air breathed by man. These are 
the conditions under which decay or common putrefaction of 
organic matter occurs ; and it were well to investigate further 
the statements concerning the rapid decomposition of meats 
and other perishable provisions in yeUow-fever-laden ai] 
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Damp Ships wnhecdtky. 

Dr. Turner, Secretary of the National Board of Healtli, has 
written very forcibly on the insalubrity of damp ships — of ships 
whose air is kept damp by perpetual swabbing and washing. 
The conditions he describes and denounces are the conditiona 
favorable to the development of what is called " ship fever," 
whicli in the tropical Atlantic means, to aU intenta and purposes, 
Yellow Jack. 

The region whence yellow fever travels northward is remark- 
able for humidity, and that humidity does not depend on i^ins, 
which BO often favorably influence the health of infected cities 
in the United States, but saturation of the atmosphere at high 
temperature — a state favoring the rapid msting of metala and 
instant corruption of organic remains. 

" Dr. E. H. Barton, of New Orleans, informs us, as the result 
of an examination of fifteen epidemica, that the average dew- 
point at the commencement of the sickness was 95'82 ; the aver- 
age at the maximum of the epidemic waa 74:'34, and that at the 
declination 62'12. The difference between the period of the 
commencement and that of declination was 13'70 ; and we have 
the remarkable fact that a diminution of the dew-point brought 
the epidemic to its maximum of intensity, while a further dimi- 
nution brought it to its dechnation. Dr. Barton remarks, in 
reference to this matter, that during the last nine epidemics it 
was found that, although the results stated were but an average 
of the whole, the extremes or variations from it, in any year, 
were very small; in other words, the minimum dew-point at 
which the epidemic passed off, and which was required to de- 
stroy that character, waa noted at 58-26, and the maximum, in 
any year, under which it ceased its ravages, was 66'64, being a 
difference of a fraction over 8° only."* 

Pending researches by a competent commission at Havana, 
it may be rash to predict that little more is hkely to bo learned 
of the specific germ of yellow fever than we know of the or- 
ganic elements incident to and connected with putrefaction. 
There is a question of intensity, as well as of speciflcity, pend- 
ing — an intensity bearing almost a definite relation to high 
* La Roche, vol. ii., p. IGS. 
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temperature and atraospberic humidity, darkness, and latest 
inertia in the deepest holds of vessels. 

Whatever may be the results of this year's investigations, I 
am sure that the concentration of attentive thought and skill- 
ful inquiry, now bo fortunately inaugurated, wiU dispel much 
mystery, and especially any mystery still lurking, which sur- 
rounds the spontaneous or imported character of the disease, so 
far as the United States are concerned. The facts recorded 
during the past centuiy already constitute a broad and inspiring 
basis on which to found a rational and perhaps incontrovertible 
opinion. The very discrepancies brought out by the contagion- 
ifltfl and anti-contagionists — by those in favor of the theory of 
spontaneous development in the Southern States, and those 
holding the opposite view — have enlarged our sphere of vision. 

"We must not expect a prompt unanimity of opinion. That 
we may never have, hut this ofE-hand essay would not have 
been wi-itten had I not, in the course of my inquiries with a 
view to the prevention of yellow fever, found so much to guide 
our thoughts into new channels, that I felt impelled to take 
others promptly into my confidence, with a view to expediting 
the experimental work which, in ray oiiinion, must lead to th© 
final and permanent exclusion, as an epidemic or pestilence, of 
ship or yellow fever from all lands. 

Where do we find Yellow Fever ? and whence does it reach ua f 
These two questions can undoubtedly be answered, and in 
the main answered conclusively. I shall not attempt to lay all 
the evidence in my possession before my readers. That would 
defeat my object, which is to be brief and prompt. I shall con- 
fine myself as much as possible to adducing those striking faets 
and data which seem to me established beyond question. 

" Yellow fever was not known to the people of the Eastern 
hemisphere until after the discovery of America by Columbus. 
The earliest epidemics of which we have any historical informa- 
tion occurred during the first half of the seventeenth century, 
in the "West India Islands." * 

* " ConcluBJons of the Board of Experts aathottaad bj 
the Tallow Fever Epidemic of 1878." Wttshuigtoii, IB7a, 
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It appears that yellow fever first oecuiTed within the present 
limits of the United States in 1693, in Boston, Massachusetts, 
and in 1699 in Philadelphia, being imported both times from 
Barbadoes. It entered New York from St, Thomas in 1703, and 
for the fii"st time reached New Orleans in 1796. 

We must eliminate all doubtful cases. The recognition of 
isolated or sporadic cases (so called) of yellow fever is attended 
with great difficulty, and the most important point for future 
observers to clear up is the positive recognition in the earliest 
stages of characteristic signs of the disease. But so many epi- 
demics have been studied that the mass of authenticated out- 
breaks is enormous, and some able physicians have arrived at 
conclusions which bear the stamp of ample justification, " I re- 
main convinced," says Dr. Faget, of New Orleans, in his admir- 
able letters on this subject, "that yellow fever never occurs in 
New Orleans uidess it is imported ; for in my opinion it owes 
its origin always to special germs {aemences epeciales) which are 
brought to us in the holds of certain ships." * 

Y^eUoto and I'aludal Feoer. 
Dr. Faget published his "M^moires" in great measure to 
define the contrast between ordinary marsh, miasmatic, malarial 
or paludal fever, and yellow fever ; and he says : " Now the 
principal object which I am pursuing in my studies of the two 
fevers is tliat both caa be attacked in their origin (dans leur 
causes) or their morbid principles ; the yellow fee&r by special 
means of sanitation applied to the holds of importing vessels, 
there where the germs exist ; the pahtdal fever by turning our 
marshes into healthy lands, and meanwhile, by quinine, pursuing 
the poison itself and destroying it, even in the depths of the 
organism." 

Protection of N'eio Orleans. 

Dr. Faget remarks that after a winter with frost New Or- 
leans can be readily preserved from all yellow fever, and at the 
time he was writing (June, 1863) five years Lad elapsed without 
a visitation of the disease. " The blockade, and, after the block- 
ade, the severities of the state of war, that is to say, the absence 
" "M^moirea et Lcttrca sur la Fi&rro JiLime et laFi^Tre Fatudienne." Par leDr. 
J. C. FmeL Kouvclle Orlfianfl, 1964. 
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of maritiTris coTnmerce [the italics are bis], have protected 1 
marvelously, and especially in 1862, when our city was crowded 
with thousandB of strangers from the North, shut up {pitassea) 
in hot barracks, which were ventilated with difficulty. More- 
over, in the winter of 1862-'63 we had a severe frost," 



Onglnal Views on Contagion. 

Such facts, and all the facta known concerning the early in- 
vaaions of yellow fever in Europe and America, at first led to 
the tinanimous opinion that it was a contagious diseaee. De- 
veze, Nathaniel Potter, Charles Maclean, and others successfully 
combated this view. One of the benefactors of the human race, 
Ohervin, contested the prevailing opinion, and visited America 
to collect facts in opposition to the doctrines propounded. In 
1828, at Gibraltar, Chervin attributed yellow fever to the eesa- 
pools of the city. Louis and Trousseau inclined to the imports^ 
tion theory. There was so mncb truth in Chervin'e views as to 
the actually non-contagious character of yeUow fever that, al- 
though he went too far and thought the disease might develop 
anywhere, he was the great reformer of the rigorous and inhu- 
man regulations of the French quarantine system, and received, 
in recognition of his eminent services, the prize of 10,000 francs 
from the French Institute.* 

The two leading opinions which are fought over to this day 
relate to communication by actual cmiiact, contagion, or com- 
munication by aerial infection, once the disease manifests it- 
self. At the present time I believe I am correct in declaring 
that the statement made by the Board of Experts ijoc. cit.) is 
accepted by the beat informed, viz. : " In the dissemination of 
yellow fever, atmospheric air is the usual medium through 
which the infection is received in the human system." It is, 
however, not " carried to any considerable distance by atmos- 
pheric currents." 

Yellow Fever defined as IfauMccd Typhus. 
Faget, discussing the many theories respecting the nature of 
yellow fever and marsh fevera, says, in a letter written in July, 

* Eaget, he. cU. 
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1859 ; " Andouard seema to me to have come nearest tlie truth in 
eatablishing a distinction between nautical typhus (yellow fever) 
and paludal typhus {malarial fever). Nothing seema to me to 
throw more hght on the study we have undertaken than this 
remarkable distinction. If I do not err, it will be more profita- 
ble to enter on this course, which has been little studied, than 
to continue the discussion of contagion or infection which turns 
Tip whenever we have to deal with the question of importation" 
Chervin, the enemy of quarantines, said they would cease 
the moment it was proved that yellow fever was not contagions, 
and therefore could not be imported. Chervin accomphshed a 
great work, and yet he was, as mankind usually has been, only 
half right. "We blunder into wisdom. "We fight and slaughter 
each other into enlightenment. He was perfectly correct that 
yellow fever is not a personally contagious malady like small- 
pox ; but he overlooked the fact that the common putridity of 
a foul city may harbor and nourish the uncommon putridity re- 
sulting from imported infection in ships. 



I 



I Quarantines, 

We always fly to extremes in moments of panic. Good 
government demands the prevention of frantic popular terror, 
by the investigation and publication of truth in relation to all 
epidemics, as much as by the firm adoption of preventive meas- 
ures against disease. Dr. Vanderpoel, of New York, recognizing 
fully the imported character of yellow fever, raises his voice, 
as Chervin did, against oppressive and dbstructme quarantine. 
He says : " The pestilence of the past season, which has raged 
80 fearfully through the Southwest, has produced a feeling akin 
to terrorism throughout that whole section. The leading phy- 
sicians make no other suggestion against future invasions of 
yeDow fever than absolute Tum-intercourse between that section 
of country and the West Indies for six months of each year." * 

At the present moment (August, 1879), throughout the 
South, the people are in a state of abject terror, flying from 
their homes, and tortured by a stalking specter — ^tbe jaundiced 

♦ " Quarantine, with reference wlely to Seaport Towns." By D. Oakley Vander- 
poel, M. D. New York, 1879. 
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image of death. Shot-gun quarantine and the brutal repnJ 
of wanderers are the evidences of an inhnraanity engendered by 
fear. The Memphis outbreak should be the last of these terri- 
ble inland visitations. Even Chervin recognized that the foci 
of infection were derived from vessels at sea, true ambulating 
foci {vraU J^OT/ers amiulants), which constitute the radiating 
points whence the disease extends more or less iridely among 
the adjoining dweUings. Ho recognized that the ships were 
diarged with the infected atmosphere, the potential cause of 
yellow fever outbreaks. 

SpeaMng both of yellow fever and cholera, the Board of 
Experts said : " It is now known that the poison of neither is 
susceptible of long vitality when exposed to the open air ; but 
it is not yet determined how long its infectious properties may 
be preserved in closely shut chambers or in compartments of 
vessels, or when inclosed in the folds of clothing or goods. It 
consequently follows that ships are especially dangerous carriers 
of these diseases, and also that they remain sources of infection 
for mouths after having been infected with the poison." 

Tcllov} J^eaer in Steamers and Sailing Vessels. 

Dr. ^'anderpoel has contributed, in his work on quarantia 
8ome valuable observations on the relations which stear 
and sailing vessels maintain to each other, in disseminating t 
genns of epidemics. He says : 

" First, steamers are far less liable than sailing vesaelB i 
become infected with the germs of yellow fever. It is admiti 
by most writers that yellow fever is not contagious, or, if nn4| 
certain conditions it becomes so, it is so slight as not to reqoJ 
consideration in this connection. It is then transmitted f 
place to place by the vessel, the cargo, the baggage and effe^ 
of passcugurs and sailors. The conditions which would modi 
tliis receptivity in the two classes of vessels should therefore fl 
tttken into accouut. Of the ways of transmission, the ves 
itself plaj-B the moat imjwrtant part. The germs of yel' 
fever incroaso with fearful rapidity whore the conthtioni! ij 
filtb, heat, and fcnnentation ai-w in active operation. These a 
supplied in f«ll measure in the hold of a vessel lying for wee' 
under n tropical sun. bciiijt loiidod, as most of those coming f 
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fever ports are, with crude sugar and melado. It is io the bilge 
of the vessel where this fllth accamulates, and where the fever- 
germ revels in its propagation. The facilities for removing 
this filth and maintaining cleanliness are far greater on Bteamers 
than on saihng vesaela. In the former, in addition to the filth 
from the cargo, the oil and dirt from the machinery and the 
water from condensed steam settle in the bUge, to remove 
which the steam-pamp is bronght into frequent use. Not only 
can the matters which accumulate there be readUj piimped ont, 
but clean water may from time to time be thrown in to remove 
more effectually the filth, and preserve the vessel from disa^ 
greeablo odors. On the other hand, in sailing vessels all pump- 
ing must be done by hand, and is just so much less effectual and 
imperfectly performed ; consequently, in the same proportion 
is the vessel hable to convey the morbid germs. 

" Again, steamers, in most instances, belong to lines which 
fun at regular intervals, remaining in port but a few days, as 
the cargo is aheady engaged by regular consignees. Sailing 
vessels, on the other hand, often lie for weeks in an infected 
port, under a tropical sun, and their officers are too often in- 
different to the hygienic conditions of the vessel and crew, until 
the vessel becomes a pest-house of sickness ; or, if the occupants 
escape while still in port, the germs remain in the bilge, and 
yellow fever breaks out later — the length of the voyage, a fer- 
mentable cargo, a dark and heated hold, all favoring the devel- 
opment of the disease. 

" Aa just intimated, the length of time occupied by the voy- 
age is a decided element in favor of steamers, in lessening the 
opportunity for the development of the germ ; for, as I shall 
show when speaking of the measures proper to repress yellow 
fever, I regard it of the highest moment that vessels should be 
discharged as soon as they enter port. Steamers also possess 
the appliances for forced ventilation, and currents of air may 
thus be kept circulating throughout the vessel, a condition unfa- 
vorable for germ-propagation. Experience of some years has, I 
think, shown that steamers rarely become infected ; while not 
unfrequently they reach this port with sick persons, it will 
usually be found that these individuals came on board during the 
incubative period of the disease, having contracted it on land. 



u 
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" The average dnration of the trip of a sailing vessel extends''' 
in moet casee far hejond the period of ineubation, and the caseB 
of Eiekneas she hrings to port muBt be regarded as derveing 
their origin from the vessel. 

" "While as a precantionary measure both mnst discharge in 
quarantine, the deduction is a fair one that far less danger of 
importing the disease is to be ascribed to the steamer than to 
the sailing vessel, and that raeasnres of cleanliness and disinfec- 
tion should be more thoroughly carried out on the latter. 
It may also be added that the facUities of cleaning with 
Eteam-pumps, after discharge of the cargo, are manifestly also 
in favor of the steamer. It is also a proper question to 
consider whether an iron veseel would be aa likely to become 
infected as one of wood, where the saturation of the latter 
would be another element in the fermentative or decomposing 
process. 

" Wliile, then, I regard steamers as exerting a favorable san- 
itary influence in the prevention of the transmission of yellow 
fever, as compared with sailing vessels, their relation to the 
transmission of cholera is the reverse. This latter disease ia 
transmitted primarily by the individual, and not, as in yellow 
fever, wholly by the surroundings." ~ 



What Ships Tjiay he considered infected. 

A ship entering a seaport infected, or developing in 1 
waters whore it is lying at anchor a yellow-fever infection, 1 
almost always been charged with contracting the disease f 
land. Even a superficial study of certain West Indian is' 
indicates that the chances of contamination by organic c 
are infinitely less on shore than in the shipping ; and it has n 
nnfrequently hapi>ened that a foul vessel has discharged i _ _ 
rently healthy passengers and crew, and, on hiring labor to clo 
the hold and purify the bilge, the susceptible landsmen 1 
been instantly stricken with fever. 

Every ship therefore, whose sanitary condition is doubtf 
bailing from the West Indian seas, without the stain of havi 
communicated with an infected port, may be regarded a 
bly or probably infected. 
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Epidemic Nucleus t 

Tlie extension of yellow fever from the shipping occnrs usn- 
ally to dwellings adjoining wharvea ; or the sailors and passen- 
gers from an infected sliip crowd with their baggage and cloth- 
ing, which are tainted by the air of the hold, into close quarters, 
where an impure atmosphere speedily multiplies the putrefying 
centers of effete organic matter. So near may be a foul ship to 
a readily fooled dwelling, that, with a favorable wind, the pes- 
tilential vapors find their way on land witli fatal effect, without 
any human carrier ; but the distance that infection can be usu- 
ally carried, by the unaided wind, is exceedingly small. 

Dr. Faget has referred specially to two epidemics which he 
studied closely in New Orleans, viz., that of 1853 and that of 
1858. He shows how the " epidemic nucleus" — the center of 
origin — defined itself promptly in 1853 around a circumscribed 
part of the port at Lafayette, precisely where certain cases of 
yellow fever had been recognized in the shipping. In 1858 the 
" epidemic nucleus " was at the end of the street near the pier 
33, where public rumor had indicated the presence of yellow 
fever among the ships. 

Course of the Ydlow Fever in Cities. 
From the original centers of infection, the most accurate 
records indicate the spread of the disease, whenever it has been 
newly imported, from house to house and street to street, proxi- 
mately, without intervening healthy oases, steadily invading in 
advancing outline the infected area, as oil spreads when dropped, 
as Dr. Faget graphically puts it. One part of a city is the seat 
of the virulent epidemic, and another is free. The doctors in 
one part are prostrated by overwork, whereas in another idle- 
ness and indifference prevail, until the infected atmosphere has 
crept from house to house and street to street, drowning in fetid 
vapor every habitable quarter. At last it meets a barrier ; it 
reaches the city limits. In the country, beyond the afflicted 
town, cases of malarial fever and local black vomit occur at all 
times, but yellow fever never, except among refugees. It is 
here that the competent observer can appreciate the immense 
difficulties of diagnosing isolated cases of yellow fever, and the 
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ease with which the eonrse of the malady may be traced f 
infected centers to the edge of the enrroimding country, : 
which it can not penetrate as an epidemic 

Dr. Faget has bronght this peculiarity of yellow fever ii 
eionB out strongly and clearly. The learned Dr. Francis 8aj| 
refeiTing to its importation and extension in foid cities, ' 
purities can not change its naturej but may augment its ii 
ence." 

Loeation of Infected Cities. 

Dr. Daniel Osgood, of Havana, in a letter on yellow fei 
in 1820, says : " Adjacent to all the places in which this f 
becomes endemic is the sea, or some other body of water, 
the West Indian islands, with the exception of the very sni 
ones, persons who reside in the inland parts, when affected y 
fevor, have it not ,of this kind. But instances of i 
this kind ai-e seen in them, when they have become disordei 
shortly after they have left the interior and removed to t! 
or a liarbor. On the contrary, even strangers from cold < 
mates, who on the first arrival at a tropical one go into \ 
country and remain there, escape the disease." 

In confirmation of Dr. Osgood's opinion, the Camp Ja( 
in the interior of Guadaloupe has been established for f 
ti*oopB from Franco, so as to acclimatize them. On the c 
of Africa wo obser^'e exactly the same conditions. It ] 
eurred at St. Louis, Cape do Yerde, Goree and Bissagoa Islant 
Sierni Leone, Capo Const Castle, etc., but never beyond "t 
points of direct communication with shipping. No 
Africa breeds it. 

And here is the stmng point which, in Dr. Faget's y 
ings, confirms tho opinion I had formed when Dr. Wot 
wortli first oonsnltcd mo about ship disinfection. He i 
distinctly that no cities attract yellow fever, unless on the e 
shore, or in close and direct communication with the com 
cial mnrino. 

Every city in which ioo fonns freely in winter is t 
purifiwl friMU j-cllow fever; and, according to Dr. Faget i 
others, no disense can occur Ihoiv milweiiueiitly except as 
rceiilt of n>iui)x>rtntion. In thoHo citii.«, likf Ua\ima, "^ 
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Cruz, and the Brazilian porta, where frost is naknown, snBcep- 
tible pereoDB may contract the malady at any time, especially in 
Bummer ; but these ports might again become pure were the 
ehipping not permanently infected and eminently fitted to keep 
up the reproduction of a sufficiently virulent poison to perpetu- 
ate the malady. 

la it not singular that, in the immediate vicinity of Vera 
Cruz, such a port as Tampico should be more rarely infected, 
and only when contaminated by the shipping ; and that a town 
almost adjoining Vera Cmz, lite Jalapa, eliould never be visit- 
ed by the malady except among infected refugees from Vera 
Cmz ? So long as the heat and stagnant air permeate every 
house in Vera Cmz, it ia most dangerous, even for transient 
travelers ; but toward the fall of the year a "norther" venti- 
lates the dwellings, and infection is rare. 

Dr. A. N. Bell, in an ably written paper in the " Transac- 
tions of the Epidemiological Society " for 1867, says : " Stagnant 
air, dampness, darkness, and warmth are frequently the insepa- 
rable conditions of vessels in warm climates. If to these con- 
ditions there be added a filthy vessel, putrid provisions, or bad 
water, or if the cargo consist of materials peculiarly liable to 
infection, such as rags, hides, feathers, sponge, or sugar, the cir- 
cumstances are then complete, not only for the reception of the 
poison, but for its origination and continuance," in the delta of 
the Mississippi, which Dr. Bell considers the home of yellow 
fever. 

Another and an, older ship-surgeon, in a report published in 
the " Medico- Chi mrgical Review" for 1810, says: "That in 
many eases, and the worst eases, "West Indian fever is essentially 
connected with some agency in the interior of ships, altogether 
independent of personal communication, or collections of extra- 
neous matters, all discriminative e.xperience shows." 

Briefly, yellow fever is a disease of the intra-tropical and 
jnxta-tropical Atlantic ocean, always infesting ships, and only 
attacking towns in direct communication with those ships ; dis- 
appearing entirely whenever frost can reach it ; but continu- 
ing almost perennially in some cities which are in constant in- 
tercourse mth shipping, and in which the teraperatm-e is never 
low enough to destroy the poison. 
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Altitude as affecting Y^ellow Feoefr. 

Teliow fever is a disease of a dead sea-level ; and, the de< 
tlie ship and flatter the eity, tho more readily it pullTdates and ' 
destroys. Gravitation favors stagnant vapor and molecular 
masses of organic decay. Below the sea-level in the holds of 
ships its maximum intensity ia matter of Listury. In low, close 
dwellings and cellars on land, the mortahty is frightful. Alti- 
tude hears an indirect ratio to the prevalence of the malady, 
all other conditions heing equal. 

Since, as we have stated, the malady does not spread beyond 
inhabited seaports in low situations, and ia intimately associated 
with confinement of human beings in inclosed spaces, if easea 
of yellow fever have occmred, as Humboldt says, 3,243 feet above 
the sea, it could only have been exceptionally among persons 
who have contracted the disease near the sea-shore or accessible 
shipping. Memphis is 400 feet above the sea-level, and there is 
no doubt aa to the virulence of a genaine epidemic at this alti- 
tude on the banks of tho Mjssissippi ; but, the higher the land 
and the drier the atmosphere, the more difficult is the propaga- 
tion of the disorder. 

Barometric Preasitre. 
Dr. Barton, of Louisiana, demonstrated, so far as his obsen 
tions extended, a relation between the prevalence of yellow fevi 
and high barometric pressure. Baaing his calculations on I 
examination of fifteen of the epidemics which had occurred i 
that city, the mean pressure of the atmosphere was, at the c 
meneemcnt, 30-lOS ; at the maximum of the epidemic, 30'02i 
and at the declination, 30'074. The difference between t 
pressure at the commencement and at the maximum of ■ 
epidemic is '084 ; and that between the maximum and the decli 
ation, -050. 

Is there a Proper Soil for the Disease ? 
The learned Noah Webster,* not a medical man but a pm 
historian, set himself to prove at tho close of the last ceatui 
that celestial, telluric, and volcanic disniptions and other ] 
• " A Brief Hiatory of Epidernio and PeatilBntial Diseaees," Hartford, 1 
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digiouB phenomena canse epidemics ; tliat " the weapons of 
Apollo," translated into "intense heat of the sun," and Diemer- 
hroeck's sejninarium, or deadly pestilent germ, sent from 
heaven, developed all plagues ; that the Eappocratic to theion 
and aeminari-um e calo demiasum was the yellow-fever germ of 
the present day. Boldly does Webster declare : " That some 
such general canse exists in the atmosphere, at certain periods, 
wiU be rendered very probable, if not certain, by the facts here- 
after to be related." 

As easily as he noted coincidences between comets and boils 
have others recognized an indispensable affinity between yellow 
fever and land ; first all lands, and then wisdom has led them 
to discriminate against other lands but their own. Dr. Francis 
vehemently uttered : " No land has been more earnestly hbeled 
by her own eons than ours by our own who have adopted the 
domestic theory." 

A navy surgeon, who had ventured to draw a sound conclu- 
sion from that which he had seen, says : " The yellow-fever 
poison may originate on shipboard independently of any com- 
munication with an infectious city." It is to be regretted that 
Dr. "Wilson, who penned this phrase, should have indulged in the 
behef that Nature is uncertain and irregular in her ways ; that 
so simple and sufficient a cause should have to be supplemented 
or modified by something else. He says : * " The yellow fever, 
prevailing more or leas constantly in all the cities of tropical 
America, is endemic in tliose cities. "When unusually prevalent 
and exceedingly fatal, without apparent reason for this change 
of character, yellow fever is said to prevail epidemically, or to 
have become epidemic. In this case an epidemic infiuence is 
sapposed to be superadded to the ordinary causes of the disease." 

A sensible naval surgeon, whose words I have already quoted 
in another connection, but who is only known to us as a name- 
less reporter to the " Medico-Chinirgicd Review," on the health 
of the navy from 1830 to 1836^ says : " If this disease were the 
spontaneous production of America, how comes it that it did not 
destroy the British armies which acted in the late war in Penn- 
sylvEinia, Virginia, and Carolina, as it has done of late in the 
"West Indies)" 

• "Navftl ny^eno," WnBhington," 1870. 
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And if we eeek for any expreeeion, on the part of weQ-il 
formed authorities, in the West Indies, we utterly fail to learn 
anytliing of local conditions adequate to more than the develop- 
ment of periodic affections. In many cases we have evidence 
tif the great salubrity of individual West Indian islands. Ke- 
fcrriiig to St. Eustatia and Cnra§oa, Dr. Peixotto published a 
vigorous defeiiBo in 1822, and described both as being dry, 
rocky, and proverbially healthy. He says : 

" Cnrai;oa is situated in latitude 12° 8' N., and longitude 69° 
W., distant twenty leagues from the coast of South America, of 
which the liighlands are plainly discernible in clear and calm 
weather. The island extends from the northwest to the south- 
east, ill length forty miles, and itfi mean breadth may be fifteen, 
Tlui general iippeantnce of the island is barren and parched, iia 
surface broken into abrupt masses of hill, which raise their pic- 
turosquo fonus in every direction. They are, however, bare of 
all marks of vegetation or verdure, cultivation being confined to 
tlic viJea, in wliich the fruit and maize plantations arc more ad- 
vantugoously located. 

" Tlio soil is superficial, consisting of a slight mold covering 
ft i-ocky substraliun, in which gypsum, pumice, ochre, and some 
argillncoonm oiirth are found. Water ia to be had by digging 
into the rock ; lint there are no rivulets of fresh water, nor any 
niiii>ihos to 1)0 soon in any part of the island. The hills are of no 
iuoousidemblo height, some of them having an elevation of from 
ton to liftceti Imndrud foet above tho level of the sea. They no 
doubt Morvc a Iiiglily useful purjioee, by collecting and conducfc- 
ing tho currents of nir along valleys; and, adding to their force 
and imiK^tUH, they rafrt'sh tho atmosphere." 

AbliiS Hayniil and Hrynn Edwards, in their admirable works 
on tlio Wwt Indian ii"liinds. doscribo no feature — no general or 
Kn'ollKcd conditio II a— to which we can usoribo any but the ordi- 
nary uiidiii'itil disciuxi*. iTidord. Mr. Edwni-ds, in describing the 
uniform liigh tomiiomtui-o in all the lunda beneath the tropic of 
Onnwr, llio dintiiictiou botwi^cn tlio two soisons. the wet and the 
dry, how tbo wwillu'P Uwuiiw drj-, wttUxi, and ^^ultry when 
tho fftvpiivd nmmiior ivigtiH in full glory, ndd« u note — a contrast 
botWTt'H tho hi»nlthini>»w of iho \Vi>itt Indian inUnids as compared 
with tlio Boutliwni jvrvn-iiiow of North Amelias " I" Virginia," 

4 
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ilr. Jefferson relates, " the mercury in PahrenLeit's thermom- 
eter baa been known to descend from 92° to i7° in thirteen 
hours." And, with pride, exultingly he adds : " The West In- 
dian islands are happily exempt from these noxious emanations," 
produced by sudden change from great heat to great coolnesB, 

The most diligent search wiU fail to reveal that even in their 
ancient state they were noxious to health. Maize was regularly 
sown twice a year in the plains or savannas ; the islands were 
populous and necessarily cleared of underwood ; the trees whicli 
remained afforded a shade that was cool, airy, and delicious. 
" Such were these orchards of the sun and woods of perennial 
verdure," says Edwards. 

The sanitary history of the West Indian islands, after Comil- 
liao, is .sketched in the next chapter, and we derive from a gen- 
eral survey the strongest presumption that not even Kartinique 
and Cuba, which have suffered most, present a single rood of 
soil in which yellow fever was ever known to develop spon- 
taneously. If it has, the crop has been most erratic, and un- 
like the unhappy perennial results of man's abode in swamps 
and jungles. 

Some of the cities now constantly preyed upon by yellow 
fever, such as Eio de Janeiro, were absolutely free from the 
malady not many years since. Eio was, for over a century 
probably, aa free as any European port ; but commercial inter- 
course has given it tlie tropical ship fever, the permanent source 
of contamination being ships on which yellow fever infection 
often continues so long as such vessels float. 

The industrious La Koehe, compiHng with the greatest care, 
writes with a mild bias, sufficient to show that his mind was not 
free from views which time must modify. He says : " Be the 
causes, however, what they may, on one point there can be no 
doubt — that the yellow fever has geographical limits, beyond 
which it does not appear, and that within those very limits 
there are many places where its usual apparent cause would 
seem to exist, but where, nevertheless, it has never shown it- 
self, or has done so very seldom. The West Indian islands 
and part of the coast of South and Worth America constitute its 
proper soil. From Brazil to Charleston in one direction, and 
from Barbadoes to Tampico in another, the causes of this form 
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of fever are in constant, thongh tmeqtial force, in regard to < 
ferent seasons and localities." * 

" Itfl true area," says La Koehe, " includes the Caribbi 
and other islands called the "West Indies, and Bahamas ; 
contiguous coast of Colombia and Guatemala," northward as 
far as Boston. The true area is partly around the regions indi- 
cated in this quotation, and not near the Atlantic shore of the 
United States, embodied in bis full sentence, and which I em- 
brace in the words " northward as far as Boston." 

The Board of Experts say : " From the West Indian islando, 
as the earliest historical focus of the disease, yellow fever baa 
been carried at different times into several of the countries of 
Europe, Africa, South America, and North America. 

" YeUow fever has never made its appearance on the great 
continent of Asia, nor iu Austraha, nor in any of the islands of 
the Paeific Ocean ; and it Las not prevailed extensively on the 
Pacific coast of the American continent. 

" In all the countries outside of the West Indies which have 
been visited by it, yellow fever is an exotic disease ; and in all 
of them its introduction can be traced cither directly or indi- 
rectly to the West Indies. In some of them it seems to have 
established itself permanently, and to have become endemic ; 
as, for example, in the Brazils. In most of them it has failed 
of naturalization, and successive epidemics can be traced to suc- 
cessive importations." 

Dr. Daniel Osgood, of Havana, shows how the West Indian 
islands can not be the " proper soil " for the disease now, if they 
were not the " proper soil " before the days of Columbus. It 
was not seen, wherever it is said to have arisen, until after a 
considerable progress had been made in the population of those 
places, covering town sites with streets and buildings, and estab- 
lishing centers of active trade. 

YeUow Fever an Meotic in, every Zand. 
The malady ia as much an exotic in the West Indies as it 
is in New Orleans. In relation to all lands, I say what Dr. 
Francis said of Kew York ; " The disease is an exotic .... in 
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all cases an imported pestilence." Hayana has no greater affin- 
ity for yellow fever, or the fever for it, than Pensacola ; and it 
behooves the British, Spanish, Mexican, and Brazilian Govern- 
ments, as well as the United States, to join hand in hand 
firmly and speedily to teat the truth of such an assertion. 
Valuable as the scientific researches at present in progress must 
prove, we have here ivork demanding less of microscopic inves- 
tigation than broader setiological, meteorological, and geograph- 
ical study. 

The impression produced on my mind from the first by the 
conclusions of the Board of Experts was eminently favorable. 
Reading them, after months of thonght and greater familiarity 
with the question, I still consider them in the main sound ; but 
on some fundamental points, when yellow fever is practically 
extinguished by the best known means of sanitation, those con- 
clusions, prepared in 1878, will mark a line of distinction be- 
tween the matured views of the period and the revelations of 
subsequent inquiry. The moat obvious conclusion arrived at by 
the Boai-d of Experts is that yellow fever is a disease of cities ; 
that its habitat is the West ladian islands ; and that it has not 
failed of " naturalization " in " conntries outside of the West 
Indies." From this I unequivocally d 



Naiurc^zation of the Disease on Land irnpoedble. 
Ague is a disease natural to marshes, and the splenic fever 
of Texas is peculiar to a certain soil and grass. We have no 
difficulty in migrating to or from the regions where these diseasee 
exist, but no such knowledge is possessed in relation to yellow 
fever. Popular opinion has long adopted the view that any 
malady afflicting a people may in the long run so establish itself 
among them that it can not be eradicated. Such a view is 
totally erroneous in relation to the pure contagia and to plague 
or yellow fever : they cease when ih6 active causes of their de- 
velopment cease. The dependence of some diseases on the 
aquatic organisms of a country is well known to medical men. 
The alternate generation of trematode or sucking worms de- 
mands water and animals that live in water. The earlier and 
more immature forms of animal life occur in water. In the air 
they dry and die. The rich, warm, and phosphoreecent waters 
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of the tropical Atlantic have great capabilities lu favoring < 
tain forms of putrescence. Many animal and vegetable forms 
in thera die bo soon as they are inclosed where stagnation and 
decay may be favored. This pntrefiable matter abstracts oxy- 
gen from the sulphates, producing sulphurets ; a sidphuret of 
sodium is formed ; this again, acting upon the water, decom- 
poses it, and sulphuretted hydrogen is disengaged. No sulphu- 
retted hydrogen is fonnd in sea-water, even on marshes, where 
an abtmdant oxidation is possible. Fermentation or piitrefao 
faction is essential to this complex chemical decomposition. A 
slight access of air is necessary to start it — free ventilation 
kiUs it. The deoxidizing power of putrefying substances is 
very remarkable, and the irreepirable character of gases rising 
from the bilge can be readily accounted for. 



Its PropagaUon. 

The remark made by the Board of Experts, that yellow 
fever has never appeared in any place in the United States in a 
shorter time than would enable intercourse with an infected 
place, is correct as applied to inland dispersion of the disease, 
but it is quite certain that the disease has frequently been gener- 
ated or developed in a ship at sea between two ports, or in 
some cases possibly witliin the harbor of the city it has infected. 
This depends on latitude ; and, while no such origin de novo 
conld occur in the waters of New York, it certainly could in 
Florida straits or even Havana harbor, 

" Yellow fever is transmitted through the interior of a conn- 
try by steamboats, barges, and other river craft ; and by railroad 
cars, wagons, carriages, and other land vehicles ; and tlie infec- 
tion may be attached to the boats, cars, or other vehicles them- 
selves, or to their cargoes, or to the pereona traveling upon them 
with their baggage." * 

AUemaivng ietween Sea and Jji/nA. 
Mr. Tytler, in 1799, said : " This distemper attacks sailors in 
the "West Indies more than any other set of men, even of new 
comers." Dr. Stevens saw cases of yellow fever in St. Do- 

* " CancluaionB of the Board of EipcrtB," pp. IS, 16. 
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raingo during the months o£ Angust and September, 1798 ; 
and these were entirely confined to American seamen, while the 
native inhabitants of the city were totally exempt from it. It 
is well to remember that the malignancy of yellow fever, as 
Dr. Bell has shown, appears to depend primarily and most gen- 
erally upon suddenness of exposure to the poison, and secondly 
upon an atmosphere unfavorable to recovery. The isIanderB, 
accustomed to the climate, have acquired a certain degree of re- 
sistance to all heat disease. The sailors arriving in the danger- 
ous tropical season from healthy latitudes are exceedingly suscep- 
tible ; and, from the confined space iu which they are compelled 
to live and sleep, they are exposed to a concentrated infection. 

The conditions on shipboard and in a house are not dissimi- 
lar, except in degree, as to stagnation of air and accumulation of 
putreseible organic matter in the air and recesses ; and there is 
abundant evidence of the element of time being in some sense 
related, in the sliip and the house, in the development of foul 
air and yellow fever. Aerate and disinfect tlie house or the 
ship, and the disease is gone. It ia in the true sense of the 
words endemic or naturalized nowhere, in no fixed spot ; and on 
a clean coast it contaminates the seaport towns without reaching 
the viUflges of the seashore close by. There is an alternate 
transit from ship to house and from house to ship in seaports; 
but anywhere both can be, in my opinion, radically and permSr 
nently purified. I do not hesitate to condenm the too common- 
ly used expressions acGlimatised, natwalised, and locaMsed as 
an endemio, in relation to any city on the Atlantic seaboard. 

Sumholdfs YieiBs. 
What did Humboldt say many years ago ! " In all climates 
men imagine they find some consolation in the idea that a dis- 
ease reputed pestilential is of foreign origin. As malignant 
fevers are easily engendered, amid a large crew, crowded to- 
gether (entasaes) in filthy vessels, the commencement of an epi- 
demic dates pretty often from the arrival of a squadron. Then, 
instead of attributing the evil to the vitiated air contained in 
vessels deprived of ventilation, or to the effect of a hot and nn- 
healthy climate on newly arrived sailors, people affirm that it 
has been imported from a neighboring port, where the vessels 
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in the convoy haye touched, on the passage from Europe tO 
America. It is thus that we often hear it said in Mexico that 
a vessel of war, in which such or sueh a. viceroy has arrived at 
Vera Cruz, has introduced the yellow fever, which had ceased 
to reign for some years past ; it is thus that, during the hot 
season, Havana, Vera Cruz, and the ports of the United States 
mutually accuse each other of heiug the source of the disease 
by which they are visited." 



Probaile Origin i/n ihe Tropical AUa/niAc Basi/n. 

I have shown that yellow fever undoubtedly belongs to the 
second great group of indigenoue diseases, but the conditions 
favoring it ai'e on the ocean ; the major factor in its genesis 
is traced, by the general history of yellow fever, to the region 
of intense heat in the Atlantic, possibly to the whole equatorial 
belt, from 35° north latitude across the tropic of Cancer, and 
down to latitude 5° south. Its most prolific region is west of 
25° west longitude, and between the calm belts of Cancer and 
the Equator in the "Western Atlantic. " The Amazon, always 
at a high temperature, because it runs from west to east, ia 
pouring an immense volume of warm water into tliis part of 
the ocean. As this water and the heat of the sun raise the 
temperature of the ocean along the eqiiatorial sea-front of this 
coast, there is no escape for the liquid element, as it grows 
wanner and lighter, except to the north." The waters must 
flow north. The great equatorial caldron, "which Cape St. 
lioqne blocks up on the south, disperses its overheated waters 
up toward the 40th degree of north latitude, not through the 
Caribbean Sea and Gulf Stream, but over the broad surface of 
the left basin of the Atlantic Ocean." (Maury.) 

" Until recently," La Roche teUs ns, " the river Amazon, 
which divides Brazil from Guiana, formed the boundary of the 
disease south of the equatorial Kne ; for, although it is said to 
have prevailed at Ohnda from 16S7 to 1694, and to have shown 
itself as far as Montevideo in the beginning of the present cen- 
tuiy, the latter circumstance is open to some doubt ; while in 
Erazi], from the close of the seventeenth century to the middle 
of the present, the disease was not observed. Since 1850 it has , 
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invaded Rio Janeiro, Bahia, Pemambueo, and other placee o£ 
that country." * 

The history hereafter given of Anson's voyage round the 
world indicates that in 1740 St. Catherine's Island, in 27° south 
latitnde, was visited by yellow fever of the most malignant 
kind ; but, eo far as we know, the disease was limited to the 
British squadron. Anson's ships Bailed west from Madeira, be- 
came sickly in the equatorial belt, and struck south on neaxing 
the American continent. 



Uaual TeUow-Fever Cowaefrom the Tropics northward. 

These points in relation to temperature and equatorial cur- 
rents may account for the localization of yellow fever in this 
region, and almost justify the old name of typhus tropicus. 
The past history of yellow fever indicates that the disease 
travels in the direction of the northward flow of the heated At- 
lantic and the Gulf Stream rather than southward. 

" A distinguished physician of New Orleans, Dr. E. H. 
Barton, to whom the scientific world is deeply indebted for 
ample and correct meteorological records and valuable observa- 
tions relative to the etiology of the yellow fever, has called at- 
tention to the fact that within the limits of the zone above 
pointed out the disease usually commences its epidemic career 
in the south, and progresses gradually toward the north." He 
points out the course and cities successively infected from May 
to September in any year, and adds " that in this mere histori- 
cal statement it is not intended to be implied that the yellow- 
fever is imported from the south to the north in this regular 
gradation, but merely that the physical changes inviting and pro- 
ducing its development become evolved as the season advances." 

Are not, however, the following words of La Roche highly 
suggestive, when we connect the origin of the disease with the 
ocean rather than with cities where the disease is supposed to 
have become naturalised? He says it follows " that it usually 
commences earlier in southern latitudes, inasmuch as the ther- 
mometer reaches there the requisite average sooner than in the 
northern sections of the zone. But, as we proceed, facts wiU be 

* La Boclie, op. cit., p. 120. 
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adduced which ahow that the disease has uot unfrequently ap 
peared later in Eouthem latitudes than it uBuallj appears with 



' Center of ( 

Its center of origin is a floating one, and the combined fac- 
tors, incident to human intercourse in the ships and cities of the 
tropics, skip and scatter the undulating plague, in its yeai-ly in- 
cursions on land, to the confusion of past history, the dismay of 
all, and the destruction of terrestrial endemicity dogmas. 

La Koche tells us that, " according to Yines, it appeared in 
Earbadoes in 1647. Ligon, who records the same fact, states 
that the inhabitants of the island, and shipping too, were bo 
grievously visited witli the plague (or as killing a diseafie) that, 
before a month had expired after his arrival, the Hviug were 
hardly able to bury the dead. In speaking of the following 
year, 1648, Du Terfre says : ' During this year, the plague, un- 
known in these islands since the time they were inhabited by 
the French, was introduced therein by some vessels. It com- 
menced at St. Christopher, and in the course of eighteen months 
carried off one third of the inhabitants.' Writing ten years 
later, Eoclicfort remarks : ' The plague was formerly unknown 
there (the West Indies), as well as in China and some other 
eastern countries. But a few years ago, the greater number of 
these islands were afflicted with malignant fevers which the 
physicians regarded as contagious.' It prevailed in Jamaica in 
1671. The event wae connected with the return of the victo- 
rious fleet ' from the signal Panama expedition,' when ' they 
brought with them a high, if not pestilential, fever, of which 
many died throughout the country,' The fever appeared twenty 
years later at Leogano (St. Domingo), in 1691, on which occa- 
sion, according to Moreau de St. M^ry, it was brought by the 
fleet of Admiral Dueasse. The same year it showed itself at 
St. Christopher, and the next at Port de Paix. The outbreak 
of the disorder, and its extensive ravages in Pemambuco (Bra- 
zil), from 1687 to 1694, is known to most readers ; so, llbewiBe, 
its supposed introduction thence into Martinique in 1690, by 
the Oriflamme, which there touched on her return from Siam. 
It prevailed also in the city of the Cape (St. Domingo), in 1696, 
and at L^ogane in 1698. Hughes, in his ' Natm " "" ■ 
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Barbadoes,' writing on the authority o£ Dr. Gamble, mentions 
the prevalence of the fever in that island in 1891, It was then 
and there called the new distemper, or Kendal's fever, after a 
distinguished and popular officer of that name. Hughes also 
mentions its occurrence in 1696. According to Captain Philips, 
who visited the island in 1694, it prevailed there very exten- 
sively, and had done so during the war some yeara before." 

Long after yellow fever had first declared itself iu the 
American Arcliipelago, its recurrence in seaports, sometimes at 
long intervals, led medical men to fix new dates and new sources 
of its origin. Thus Warren, who lived at Barbadoes in 1739, 
believed the disease had never been in the island before 1731, 
when it was brought from Martinique in the Lynn mau-of-war. 
The disease appeared, according to him, a second time in 1733, 
when it also reached Martinique. He believed it to be of 
Asiatic origin, and ascribed it to a Provengal fleet which ar- 
rived from Marseilles at Port St. Pierre in Martinique, having 
on board several bales of Levant goods taken in at Marseilles 
from a ship just arrived from St. Jean d'Acre. Upon opening 
these bales of goods at Port St. Pierre, the distemper immedi- 
ately showed itself, and well it might if they came from a vessel 
infected on the passage in the tropical Atlantic. The coinci- 
dence might be accounted for by the now known frequent at- 
tack of men engaged in unloading tlie vessels, and custom-house 
officers, who first have access to the hold of the ship after it has 
become infected on the high seas. 

yellow Fever originating in Mid-Ocean. 

Sir Gilbert Elane, in his work on the " Diseases of Seamen," 
relates : " "With regard to the efEect of putrid exhalations, I 
need only mention that at the time of the battle of the 12th of 
April, 1783, there was not a sickly ship in our fleet ; but many 
of the officers and men who were sent to take care of the French 
prizes were seized with the yellow fever ; and it was observed 
that when at any time the holds of these ships, which were full 
of putrid matter, were stirred, there was an evident increase of 
those fevers soon aiter." 

Dr, Copland, entertaining views not very dissimilar from 
1 enggested before by Humboldt and Andoaard, says that 



40 YELLOW FEVER A NAimCAL DISEASE. 

since his visit to eeveral places in Africa, and knowing the vei 
limited space in which a large number of slaves are often con- 
fined, both on shore and in slave vessels, he entertained the idea 
that this pestilence or its aeminmm, or specific infection, had 
been generated originallj by the congregation of negroes in a 
close atmosphere, or is generated ds twco by this race vrhen 
placed in the circumstances now stated ; and that, althongh it 
affects thom in a comparatively slight manner, it is most par- 
ticularly baneful to the natives of the colder regions. Of course 
the slavers arrived near the equator reeking with foulnese, and 
readily imbibed the local factor of yellow-fever infection, as they 
approached the eastern shore of Central and Southern America. 

la lioche refers to records of the rise and spread of yellow- 
fever on board of ships occurring, as they oftsn have done, under 
circumstances which forbid the supposition of a foreign source 
of contamination, and point to the vessel itself as the focus of 
infection. He says : " A careful perusal of the numerous facts 
we possess on the subject before us, so fai' from justifying the 
propriety of discarding as spurious and erroneous all that has 
been said in support of the malarial origin of the fever on ship- 
board, will fuUy sustain the opinion of those who ascribe, in 
very many instances, the appearance and spread of the disease 
in such localities to the operation of morbid effluvia generated 
in the timbers of the vessels themselves, or the materials they 
may contain," 

Dr. Currie, of Philadelphia, compHmented by La Eoehe as 
" a distinguished countryman of ours," never could discover the 
most remote reason for admitting that the yellow fever had ever 
originated in this country ; he thought that " crowded transports 
or ships of war generally, if not always, constituted the original 
and proper soui-ces of the matter of contagion or the poison of 
the disease." 

Dr. Paget states most categorically that facte prove that 
yellow fever may break out in ships at sea {meine en pleine mer)^ 
without searching beyond them for any cause capable of pro- 
ducing snch a malady. 

Through the kiudnesa of Dr. Cabell, the President of the 
National Board of Health, I have had the gratification of read- 
ing a most able letter which appeared in the "Pensacola Ad- 
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Tance " on the SOtli of April last. The author of that letter 
was Dr. Kobert B. S. Hargis, and in it he 8aj8, backed by a 
quarter of a centory's experience : " After mature eoneideration, 
I long eince reached the conelueion that yeUow fever is not only 
exotic, 80 far as Nortli America is concerned, but never origi- 
nated am/where on land ; and that it had ite genesis on ships 
or the aea-going v^sels within the tropics." Further on he 
remarks that " filth, either ^je?" se or associated with an epidemic 
constitution of the air, free from yellow-fever germs found 
abroad, will not cause yellow fever on land. I say ' on land' 
anywhere on the faee of this globular mass we Hve on." He iB 
explicit as to its undoubted origin. He says : " In the hold of 
a ship, in which proper hygienic or sanitary measures have been 
neglected, that has sailed within the tropics a considerable length 
of time, there may, nay do, often exist powerful causes of in- 
fection of a peculiar character or nature, due to the sea water, 
which always in the ship's hold contains large quantities of dead 
organic matter, peculiar to itself, mixed with dead rats, and in- 
sects which always infect ships to a very great extent, and which, 
together with the debris of an assorted cargo, excluded from 
fresh air and hght, and subjected to a very high degree of heat, 
exceeding often 110° Fahr,, give rise to that very pecuhar and . 
specific infectious principle that causes yellow fever. In the 
hold of a ship, then, in the tropical seas, may be fonnd the habi- 
tat of the yellow-fever gerra ; there the fons ei origo mali ex- 
ists, which has been the ' stone of Sisyphus ' to New Orleans for 
three quarters of a century." 

Dr. Hargis cites a number of cases on which his very posi- 
tive opinion is based. He refers to the ship Le Bceuf in 1635 ; 
in 1726, in the fleet of Admiral Hesser off Fortobeho ; in 1746, 
the Spanish ships Angel and Astra on their way to the West 
Indies ; in 1783, in Admiral Solon's squadron ; in 1785, Spanish 
ship Aldefensa ; in 1703, British ships Beaford and Kent ; ship 
Hankey in 1792 ; besides ships in our own day. 

La Roche accepts without qualification the opinions of tlie 
origin of yellow fever on shipboard from local sources of infec- 
tion, and independently of external influences. * He discards a 
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host o£ doubtful instanees. He refers to it the epidei 
occurred on board the U. S. ship Delaware in 1790-1800 at 
Cumsoa. Dr. Anderson, of that ship, informed Dr. Vaughan, of 
Wilmington (Del,), "that the diseaee unquestionably originated 
on board, in the harbor of Curagoa, while the inhabitanta of the 
island were perfectly healthy. As soon as the nature of the 
disease was known, they put to sea, in hopes of receiving ad- 
vantage from a pure circulation of air ; but the sick-list increased 
daily, and they returned to the harbor of Curagoa in a much 
worse condition than they left it. Forty sick were landed ; and, 
though there was no restriction in intercourse with tlie inhabi- 
tants, there was not a single suspicion of contagious influence." 

Dr. Nathaniel Potter quotes the remarkable case of the Bus- 
bridge Indiaman, which sailed from England to Madras and 
Bengal on the 15th of April, 1792; on the 26th of May she 
crossed the equator in 27° west longitude, i. e., passing far west 
of the Cape de Yerde Islands and near St. Paul's Islands, so as 
to enter the yellow-fever zone. The mercury ranged from 80° 
to 96° ; and " in this state of things the yellow fever broke out," 
says Dr. Brice, " although we had touched at no port, nor had 
any eommtmication with any vessel." 

On the 3d of June, 1799, the frigate General Greene left 
Newport, R. I., for Havana, which she reached on the 4th 
of July. She was beset by a storm which lasted several days, 
and she made a great deal of water, notwithatanding that she 
was a new ship, A great heat prevailed y h^ haUaet containing 
earth charged with organic matter, and a quantity of cod-fish 
on hoard, putrefied. Notwithstanding all the sanitary measures 
taken immediately, yellow fever broke out. It gradually ac- 

1763, as BO grtLpbically described bjRouppe; on board of tbc Majestic, at Port 
Rojal, Martinique, in 1798 ; of tho Gangea ; of the Peacock and Grampua ; tbe Sea 
iBland at Middletown, in 1820; the Pollj, at Ciiatham, Conn., in 17B6; the Tea 
Brothere, at Boston, in 1819; tho Favorito and Ocean, at Perth Amboj, in 1811; 
the varioua yeBBele from New Orleans, at Stat«a laLand, in 1848 ; the Bann, at As- 
cension, in 182!1 ; tbe Fatinuro, at Martinique ; the Nirfide ; tbe Expfditire ; the 
Gloriole; the Eglantine; the Africaiae ; the Hiddleburg; tbo Chichester; the Her. 
mioie ; tha Vestal ; tho La Kusc and the Grajhound, at the Wallabout, in 180*; 
the Aon Uaria, at the Kew York Quarantine, in 1821 ; the Albao, at Port BojtU, 
Jamaica; the Sniikc, at St. Jago, Cuba; tbe Tartarus, Crocodile, Dee, Satellite 
Hecla, Mcg^ra, and othera, of vhich ire have the records." (La Boche, voL ii., 
p. 423.) 
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quired virulence and activity, until the aMp tonclied tlie port of 
Havana, where at the time the disease did not exist. Dr. Holli- 
day of this city identified the disease. This ship anffered again 
in 1800, the disease proving still more malignant and fatal, and 
attacking some individuals from the tovm of Newport, who, 
after her arrival, worked on board. The air in the hold of this 
vessel, when first inspected, was so contaminated aa to extin- 
gniah lights immediately. 

In September, 1828, when Vera Cmz was quite free from 
yellow fever, the United States ship Hornet, lying three miles 
off at SacrificioB, suffered from an ontbreak. The ship had been 
repaired and " salted," was very damp, and foal with fetid bilge- 
water, putrid wood, chips, and shavinga ; and the external tem- 
perature averaged 87° at noon, ranging from 79° to above 90°. 
She left for the north, and as the thermometer descended to the 
freezing point the disease entirely disappeared. 

The United States ship Levant contracted the disease, owing to 
the foul atate of its hold, in 1S41, on a cruise by the "West Indies 
to Pensacola, and it only disappeared after several severe frosts, 

A Court of Inquiry, ordered by the Secretary of the Ameri- 
can Navy, dealt with an outbreak of yellow fever on board the 
frigate Macedonia, in the summer of 1823. She sailed from 
Boston for the West Indies on the 2d of April, reaching Havana 
healthy at the end of the month. Here she lay tiU tbe 4th of 
June. She subsequently touched Cape Haytien and Port-aa- 
Prince. All these places were remarkably healthy. Yellow 
fever broke out on board on the 8th of May, extended rapidly 
among the crew, and carried off several of the officers. On the 
14th of June she sailed for San Domingo, but the disease con- 
tinued, and on the 24th of July she sailed from Havana for the 
Chesapeake. The officer in charge foimd at Havana that the 
air in the ship's hold was dense, close, disagreeable, and hot. 
Her ballast was found muddy and dirty. "Water was let into 
the hold between the 28th of April and the 7th of May. The 
captain having been informed by some EngUsh officers, who 
arrived there after the Macedonia, that there was a " standing 
order in the Enghsh service that water should not be let into 
their vessels in the port of Havana," the practice was discon- 
tinued. The bilge-water then became filthy and offensive, so 
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that the men were dispersed and sent off from the ship whest 
was pumped out. " There was a gelatinous substance of a v 
offensive character on the chain cable when hove in ; and \ 
taking out the starboard cable a part of it was found to be i 
in eonseijuence of a leatage from one of the berth-deck f 
perB, The easing of this being removed, about two bucket 
of very offensive filth was found." 

" The sickness and mortality on board, according to Cap( 
Biddle, were greatest among the persons employed in the h 
and among the carpenter's crew, who, by working the pnai 
were most exposed to the bilge-water discharged from the s' 
and by Dr. Ohasc, one of the surgeons, it is stated that the i 
ease commenced near the pumps. The boat crews w 
amination, found to have suffered less than the rest of the eiii 
company. It appears that the awning was constantly sprt 
while in Havana, and that the men were very little exj 
to wet or to the sun, or to duty in boats, or to fatiguing duty d 
board, being excused from keeping watch at night. 

" From these various circumstances the inference is natt 
that the disease, which carried off one hundred and one individ- 
nals out of a complement (including officers) of three hundred 
and seventy-six, arose from the operation of causes located in the 
vessel itself. There was, as we have seen, no yellow fever at 
the time iu the city or port of the Havana, and the same fact 
has come to my knowledge through other channels. Other ves- 
sels, at no great distance from the frigate, did not suffer from 
the disease, aud neither officers nor men could have communi- 
OAtod with individuals already affected. Hence, it was impos- 
sible for the fever to have arisen from the introduction of a con- 
tagious germ, or from morbid etHiivia proceeding from the port 
and wnfti^d fmm a distance. The disease thus produced contin- 
ued on board during the passage to St. Domingo, and therefore 
could not havt* depended on a cause existing iu the harbor or city 
of the TIavaniv, for iu that event it would have ceased soon after 
the vessel put to sua. It increased at Port-nn-Prince ; and, aa 
tlio fovcr WHS not prevailing there at the time, its aggravation 
was not the rt^ult of external intliumcos having their source at 
that place. It is to bo romarkod that tlie disease continued to 
prevail during the puwago book to tlie I Invana, as well as during 
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the etay there, and did not eease before the arrival of the veBsel 
at Norfolk and the landing o£ the crew. To thifl must be added 
that the ship's hold was the receptacle, while at the Havana, of 
materials which in other localities have, nndcr atmospheric and 
thennometric conditions of like nature, given origin to morbific 
efflnvia of a moat pestiferous character ; that the disease first at- 
tacked and prevailed most severely among those most exposed to 
the effluvia from the hold ; that the boat's crew, who were less 
exposed to those efflnvia or to the contaminated atmosphere of 
the ship, were less affected by the fever than those who remained 
on board ; and that the medical officers of the ship, Drs. Gadle 
and Chase, and Dr. Dayers of the navy, whose opinion was asked 
by the court, and who was famihar with all the circumstances 
of the case, expressed the opinion that the fever origmated from 
noxious effluvia generated in the ship's hold.* 

" Scarcely less important," says La Eoehe, " than the pre- 
ceding, is the histoiy of yellow fever on hoard the United 
States brig Enterprise, in 1833. In the middle of May she was 
three days ofE the Morro Castle, Havana, which is believed, after 
careful investigation, to have been free from the fever in an 
epidemic or sporadic form. She sailed for Charleston near the 
end of June, and remained there eight days; but when she 
reached there one of the heutenants wae sick. He died on the 
1st of July. The easea multiplied ; the ship sailed for New 
York with ten on board, and the next day they increased to 
thirteen. On the 3d of August, twenty-five days after her arri- 
val, and after repeated whitewashing, letting in water, and eon- 
Btant ventilation, one of the sailors obtained permission to take 
his wife on board ; this woman was taken sick with yellow fever 
on the 9th of August, and she died in the JIarine Hospital on 
the 18th of that month." 

This ship Enterprise is referred to in a private letter to rae 
from Dr. J. C. Paget. He remarks that Meher would have 
called her "sick with the yellow fever" (malade de la fievr& 
Jaune). She was tho subject of some special observations by 
Dr. Carpenter, who stated that she had been often disinfected 
according to methods then known, such as aeration, chloride of 

*La Boohe, vol. ii., pp. 439, 43a 
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lime, etc. ; but, whenever she sailed in the hot tropical s 
were invariably sailors affected with jeilow fever. But at £ 
she spent a winter in New York and was cured. Thereupj 
Carpenter declared that only cold would destroy the germs I 
yellow fever. 

" Other cases of evident infection generated on hoard An 
ican vessels, and spreading among the officers, crew, or ] 
sengers, or on land in the vicinity, are on record, and are c 
nature which admits of no doubt." So states the learned ( 
pOer,* who proceeds with further references, which I vents 
to transcribe and abridge : 

" In 1799 the sloop Mary was sent into Philadelphia, a 
prize to the ship of war Ganges. She was not from a sicl 
port, and at the period of her arrival there was no one sick \ 
board. As soon as her cargo was removed, her decks ■ 
washed, and the hatches and ports all shut down. In this ■» 
she remained three weeks, the weather being at the time \ 
hot and dry. The hold and the interstices between the timbl 
contained a qaantity of vegetable matter (coffee), which, l 
mixed with the bilga water and that which had fallen from t 
deck at the time of washing, aided by the high temperature k 
close confinement of the air, fermented, and gave rise to 1 
development of highly offensive effluvia. ' The noxious effluvi 
says Dr. Caldwell, ' that were generated in abundance, havi 
no vent to escape and be dissipated in the atmosphere, mingM 
with the air in the vessel's hold, and produced it in an extreu 
degree of vitiation. A smell resembling that of common bilj 
water, but more offensive, became troublesome to those engi _ 
about the wharf, and was at length traced to the place whq 
the Mary lay. She was soon suspected as the source of 1 
nuisance. Her ports and hatches were accordingly thrown opi 
when the foul air rushed ont in torrents, and spread through a 
neighborhood a suffocating stench. Several persons expose 
these effluvia were a few days after seized with decided e 
toras of yellow fever.' " 

In 1803 the Hibbert, a British three-decker, left Portsmoid 

England, in ballast, and anived in New York on the 3d J 

July, where she had orders to load witli pine, for the bay* 

* La Kocliu, op., cit. vol. ii,, p. 432. 
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Hondnraa. The workmen engaged in loading the ship found 
that the ballast, composed of sand, bad not been changed for 
many years, and that the woodwork aa well as the bridges were 
covered with excreta. The stench occasioned by the collection 
and removal of this ofEal was intolerable. The men were 
obliged to nm to the port-holes and hatches for fresh air. They 
removed all centers of putrefaction, but several of the workmen 
sufEered from hteinoirbages, black vomit, yellow fever, and 
some died very rapidly. No one could imagine that a ship 
which had left England could bear the morbid principles in so 
violent a form. Nevertheless, after strict inquiry, it waa proved 
that the Hibbert, employed in 1801 to transport soldiers from 
Portsmouth to Halifax, had from thence served to transport 
another regiment from Nassau to the Bahama Islands, and from 
thence she returned to Portsmouth with a third regiment ; that 
in this triple voyage, as well as in that she made from Ports- 
mouth to New York, the same haUaat had heen in the ship, and 
she had heen totally exenvptfrom disease. After leaving New 
Tork, the Hibbert, incompletely disinfected, lost several sailors 
on her passage to Honduras, and there she was the cause of the 
deaths of several persons, but, adds Deveze, " only of those who 
went on to the ship and there became infected." 

In 1821 yellow fever broke out in the tropica on board the 
English armed transport Dasher, the frigate Pyraraus, and an 
unarmed transport, " The Dasher left Bai-badoea for Tobago 
on the 26th of August, but, in consequence of severe gales, was 
obliged to go to St. Lucia. Proceeding thence to Tobago, she 
there received on board a company of the Ninth regiment, and 
sailed for Grenada, in order that the men might avoid the en- 
demic fever of the former place. This company, while on board, 
waa perfectly healthy. On their landing at Grenada, the men 
were immediately placed in quarantine, and rem.iined so for the 
space of fourteen days, during which period not an individual 
sickened. ' The Dasher, after landing this company at Grenada, 
proceeded hither (Antigua) ; but, a few days before she reached 
this port, yellow fever made its appearance among her crew, and 
previous to her arrival six men had been attacked, two of whom 
died.' The crew waa landed, and the disease ceased among 
them. Blacks were employed to remove the ballast and clear 
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the hnll. At the urgent Bolieitation of Dr. Hartle, the limbi 
boards were taken up." 

Here lay the mischief. Oarpentere' shavings in great quan- 
tity were discovered in a state of putridity, choking up the lim- 
ber-holes BO that the water could not pass to the well of the 
pump, and lay stagnant. Dr. Hartle declared that the fever 
"was generated on board, by noxious effluvia received into 
crowded and badly ventilated berths " ; for, the moment the 
crew and marines were removed, the disease ceased. Nothing 
like the most distant appearance of contagion could be traced, 
for none but those residing on board the ship, or exposed to the 
effluvium from her hold, prior to her expurgation, suffered by 
the fever. 

" The Pyramus left Euglish Harbor, Antigua, perfectly 
healthy on the 19th of October for St. Kitts, where she re- 
mained until the 28th, when she sailed for French Harbor. A 
day or two prior to her arrival at the latter place, fever of a 
most alarming type made its appearance among the officers and 
crew. The sick were landed, and the ship sailed for Barbadoes ; 
but the disease continued to prevail, A medical board was as- 
sembled, in order to investigate the probable cause of the sick- 
ness. The vessel, at the suggestion of the board, sailed from 
Barbadoes, and cruised as far as 28° north ; but finding thia 
avail nothing, and that the disease became more alarming, the 
captain hastened to English Harbor, where he arrived on the 
3d of January, 1822. The crew was there landed, and the ship 
emptied of her stores, shot, tanks, ballast, etc. On the opening 
of her hold, the effluvia which issued surpassed anything Dr. 
Hartle had ever witnessed, and affected every one exposed to 
its influence. 

" The quantity of filth which was taken out was sufficient to 
fill four large mnd-boata, consisting of shavings mixed with coal- 
tar and the water which, in consequence of the choking of the 
pumps, had accumulated under the limber-planks. All the 
cases which occurred during the process of expurgation were 
easily traced to exposure to this bog ; and Dr. Hartle very justly 
refuses to refer the disease to the influence of English Harbor, 
inaemuch as other ships of the squadron that lay much longer 
there eecaped the infection. It may not be amiss to remark 
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that tliB sick of this ehip were landed and placed in Antigua 
dockyard on the ISth o£ January ; that between that day and 
the 30th only eighteen cases occurred ; but that on the 31st six 
fresh attacks were added to the list, and the disease again ap- 
peared with increased violence and malignity. Dr. Hartle adds : 
' This sudden reappearance and violence of the disease induced 
me to believe that the people had some communication with the 
ship, which was then undergoing a general expurgation. This, 
with a little trouble, I ascertained to be the case.' Changes 
were made in the distribution of the convalescents and the rest 
of the crew, and the disease was put a stop to completely. The 
crew reembarked on the lith of March in excellent health, and 
remained so. 

" As regards the transport above alluded to, the disease broke 
out on her passage from Earbadoes to English Harbor. The 
sick and all the troops on board were landed, and the vessel, 
after a partial cleansing, proceeded to St. Kitts ; whence, having 
landed the stores and baggage, she returned to English Harbor. 
She then underwent a general purification, when a portion of 
the troops refimbarked and sailed for Grenada, where they ar- 
rived in good health, the fever not having reappeared on board. 

" It is a pleasing reflection," adds Dr. Hartle, " and a source 
of great gratification to me, that, notwithstanding one hundred 
and forty-seven cases of yellow fever, as distressing and malig- 
nant as any I before witnessed, have been by the three vessels 
imported into this island since September, 1821, we have not 
had a single instance of any individual but those directly exposed 
to the local causes being attacked." 

As we peruse these cases, and remember that decayed tim- 
bers and rotting wood-shavings have been frequently charged 
with mischief, a bint may be given to future observers carefully 
to look for the connection between the decomposition of differ- 
ent organic substances in ships in the tropica and yellow fever. 

" Dr. J. H. Dickson, in a report to the Transport Board, 
alludes to the generation of the yellow fever in several vessels, 
the Blonde, Gloire, Star, Wanderer, and particularly the Dart. 
The disease broke out on board of the latter in April, 1807, and 
was satisfactorily traced to effluvia exhaling from offensive mat- 
ter collected at the bottom of the water tanks. 
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'"So majiy people,' Dr. Dictson remarks, 'were taken'*! 
after going on board this vessel, lying guardahip at Barbadoes, 
tliat it waa difficult to account for it, except on the principle of 
contagion, until t!ie peculiar construction of the ship — viz., her 
being divided into eompartmenta below, so as to prevent the 
circulation of air, and tho etowage of the water in hulk — was 
adverted to ; and, on examining the large tanks or cisterns, their 
bottoms were found covered with an ofEensive slimy mud or de- 
position.' On the removal of some of these causes, the knock- 
ing down of the bulkheads, and the cleansing out of the cistems, 
the fever was put a stop to. In the Thetis, in 1809, ' the fever 
did not appear until the hold waa broken up, when about a dozen 
of men so employed were taken sick, and four out of five car- 
penters who lifted the Hraber-boards died.' 

" In his account of the fever which prevailed on board the 
Nyaden, the surgeon observes : ' In clearing the after-hold, which 
was very offensive, several men immediately took the fever, 
some of whom died, This effect,' continues Dr. Dickson, ' is the 
more evident when contrasted with the healthiness of some ves- 
sels close to them, which were either accustomed to the climate 
or differently employed.' Well could Dr. Dickson, with these 
facts before him, remark : ' The power of impure hut atricGA/ 
local e0uvia in producing yellow fever on hoard ships also, as 
weU as on shore, is unquestionable? " 

Dr. Gillespie * speaks of the events on board the ships cruifl- 
ing in the West Indies during the years 1795-98, and remarks 
that at that time all the vessels of the squadron had their crews 
in good health, except the frigate La Pique, which had been 
captured and carried into an English harbor, Antigua, to be re- 
fitted. 

" In the beginning of November that frigate arrived at Mar- 
tinico, and the remains of tho crew had acquired a good state of 
health, though tliey had the sallow complexion which men gen- 
erally have when confined in impure air. November the 12th 
she sailed for Barbadoes, having received a draft of seventy-five 
men from the Ganges. From being embarrassed with a convoy, 
and from unsettled southerly weatlier, the passage was long ; 
two himdred French negroes were tiiken out of a vessel, which 
• " Discnaos of tha LeBwurd Islonds' Station." 
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was in danger of foundering, and were tept on board the Pique 
until her arrival at Barbadoes. They were confined Bome time 
in the hold. Such a mixture of men, strangers to each other, 
has been often found to oeeasion sickness in ships, and, together 
with other causes, fatally operated here before the arrival of the 
ship at Earhadoes. A malignant yellow fever had made its 
appearance, and continued to rago with destructive violence 
among tlie crew of the Pique, and is supposed to have proved 
fatal to a hundred and fifty men. Out of the Ganges draft, 
twenty-eight alone are said to have survived the epidemic. The 
negroes, it is probable, were saved by being disembarked on the 
arrival of the Pique at Barbadoes. This," continues Dr. Gil- 
lespie, " is a melancholy instance of the generation of a fatal 
epidemic on board of a ship, at a time when the inhabitants of 
Barbadoes and the crews of the other ships in compaJiy remained 
free from any- such disease." 

La Eocbe says that Dr. Gillespie being, as every page of 
his volume attests, fully competent to diecriminato between true 
yellow fever and other forms of febrile disease observed on 
shipboard, his statement of the occurrence in the ill-fated vessel 
" will of itself he sufficient to scatter to the winds all the doubts 
entertained hy fanatic contagionists as to the possibility of that 
ffeneration." 

Dr. Trotter publishes the following interesting letter from 
Dr. Crawford, relating to Port-au-Prince, in his " IMedica 
Nautica " : " On the capture of the port, June 4, 1794, about 
forty sail of merchantmen were found in the harbor, most of 
them large vessels, the cargoes of which were coffee, cotton, 
sugar, and indigo, that had been stored in them from one year 
to three, in which time many of them never had their holds 
opened, from the disturbances that prevailed among themselves. 
On board of them men were sent from the whole squadron, to 
fit them for the passage to Jamaica, which, from the state they 
were in, was not to be soon done. The weather was excessively 
warm, and some days elapsed without a breath of wind- The 
very first day the people proceeded to work, many were taken 
ill, and sent ou board their respective ships with fever ; several 
with strong convulsions that were succeeded by fever, and one 
or two died. I was sent to several to remove the sick, where I 
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found the atencli from tlie damaged coffee and sugar almod 
supportable ; it wanted no degree of penetration to prognosti- 
cate the consequencea in two, where there was a qnantitj of 
Bugar, etc., melted in the hold. I eaw the mixture in an actual 
state of effervescence, and bubbhng up from every part. From 
these ships, I can vouch, the disease was first introduced to the 
Penelope. I most truly think that the primary cause of this 
horrid disease originated from these ships. One thing ia moat 
certain, that, if it did not originate there, it was much increased 
in violence by onr connection with them. After they were 
fitted out, on their passage to Jamaica, the lost were tlien three 
to one in comparison with the men-of-war, although this passage 
was not more than seven days. In the Horizon, on board of 
which were Lieutenant Gaeren and Mr. Stupart of the Europa, 
the crew had been replaced three times, and from illness got in 
her died thirty men. Seven out of ten died on the passage to 
Jamaica ; another of them was picked up at sea by a Guinea- 
man, with every soul dead on board ; even a number of negroes, 
who afterward cleaned them, died from fevers caught on board 
of them." 

In 1800, at Demerara, where, according to Drs. Ord and 
Durkin, no fever existed, "a ship arrived about the beginning 
of July or end of June from Liverpool, after touching at Suri- 
nam. The filth on board, occasioned by a cargo of horses and 
the extreme neglect of the officers and crew, was such as beg- 
gars description. Infection was the consequence. Iler offleera 
were the first sufferers; every man died. All who went on 
board were attacked, within thirty hours after, with a fever of 
infection. "What a lesson this to masters of vessels 1 How clear- 
ly it exhibits the necessity of exertion on their part to maintain 
cleanliness on board their ships I And how evidently docs it dis- 
play their responsibility to the public for the consequences of 
misconduct t " 

La Roche declares this to be aa clear a case of ths generation 
of the yellow-fever poison on shipboard aa could he desired. It 
is indeed admitted aa such hy Dr, Chisholm, the stern advocate 
of contagion. 

Chisholm cites another highly interesting case, showing that 
fermenting vrine may be as bad as decayed wood or stinking 
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" Ships containing wine in tlieir holiia in a state of 
decomposition are generally extremely sickly, and the character 
of the prevalent disease is that of yellow remittent fever. Sev- 
eral instances of this took place in Fort Royal Bay, in the years 
1797, 179S ; and the situation of the ships in the open bay, far 
from the iuflnenee of marsh effluvia, precludes a suspicion of the 
fever proceeding from that cause. The ship Nancy, Captain 
Needs, from Fayal, with a cargo of wine for the army, arrived 
at Fort Royal, Martinico, in the month of October, 1798. She 
met with a gale of wind at sea on the 17th of September, and 
several of tho casks, from the motion of tlie ship, became leaky. 
The captain was actually taken sick at sea, and died with every 
symptom of the highest grade of yellow remittent fever. The 
mate and several of the crew were attacked with the same 
complaint ; they recovered ; but a mate shipped at Fort Royal 
fell ill on board and died. The ship lay out in the open bay ; 
no vessel near her was sickly ; and she herself became veiy 
healthy after the cargo was landed." 

The Kegalia sailed with black recruits from the coast of Af- 
rica for the "West Indies in 1815. Tho ship was good and crew 
healthy until she took on board on the African coast a quantity 
of green firewood. The ballast had never been changed or shift- 
ed from the time the vessel left England. It was shingle ballast, 
with a considerable mixture of mud and other imparities. The 
EegaHa was far from a dry ship, and the absorption of sea-water 
among foul ballast and green wood could scarcely fail to prove 
imwholesome. Yellow fever broke out on the voyage, and contin- 
ued up to the time of her arrival at Barbadoes. The blacks were 
exempt, and though the Regaha communicated freely with the 
seaports of Barbadoes and other islands, landing the sick or dy- 
ing subjects of that disease among the inhabitants or at the hos- 
pitals, the infection was not communicated anywhere. 

I shall not quote the histories of outbreaks on the Rattle- 
snake in 182i, or on the Eclair in 1845,* which have been 



" " Were it necessary, Bimilar instEncea of this mode of origin might be adduced 
from lIiB liiatorj ot British vessels — the ChiMera, tlio Isis, the Ferret, tho Scylls, the 
Thraeian, the Iphigenie, the Wasp, the Tribune, tlie Farmer, the Bustard, the Py- 
lides, the Antelope, the Tigris, the Seamandor, the Blossom, the Kent, the Giroe, 
the Trim'dad, the Seqient, the Brazen, the Busbridgc, tho Pompej, the Bedford, the 
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viewed by some as typical of original ship infection ; bnt I s 
follow La lioche id bis searcb among Frencb writers. I make 
no apology for entering into lengthened details on this evidence, 
since they are essential to an understanding of the question. 

Dalnias relates an outbreak of fever on the Souverain, a 
seventy-gun ship, on her passage from Europe to the West 
Indies. Cbervin gives several examples of yellow fever at sea 
before the infected vessels bad reached "West Indian ports. 

Yellow fever broke out in the brig Fabricius of Marseillea 
in 1818, on her passage to Fort Royal ; and, before reaching any 
point where infection might be due to the wafting of the ef- 
fluvia from the shore, yellow fever broke out. 

" The Frencb brig of war the Euryale, commanded by "M , 
Yillaret de Joyeuse, was attacked with the yellow fever ■while 
on a cruise, and compelled in consequence to seek shelter in Fort 
Royal, Martinique, aboiit the close of June, 1821, Before readi- 
ing that port the Euryale had already lost sis men, and among 
them the surgeon ; and at the time of her arrival the sick-liBt 
was very large. The sick were sent to the hospital, and the 
convalescents removed to Fort Bourbon. In neither of these 
places was the disease communicated to the attendants or others ; 
but, on the other hand, a number of men who were sent to 
work on board were seized with the fever, and several died. 
In this, as in other instances, the disease did not extend beyond 
the focus of infection where it had originated, and where it 
affected those who exposed themselves to its action. 

" Dr. Lefort, to whom we are indebted for the above case, 
adduces, as additional proof of the local origin of the yellow 
fever on shipboard, the account of three other vessels of war. 
The Eg^rie, the Diligente, and the SiUne, which, during the 
sickly season of 1821, anchored at Trois Islets, a port situated 
at the bottom of the Bay of Fort Royal, Martinique. During 
their stay, the Eg^rie was attacked with fever and lost a great 
many men. She was ordered to sea ; but, the disease increasing, 
instead of being arrested, she reentered the port, and there went 

Powerful, ihe Pilot, the Soout, tha Volsge, (he Voalal, Ihe Skipjack, the Kainbow, 
the Mftgnificent, anil nthere ; liut enough haB already been Balil on the subject to 
place tha quoBtieu of that origlti beyond tha possibility of a doubt." ILa Rocbe, 
vol. il., p. «7.) 
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tlirongli the usual process of purifieation. While the Egerie 
was at anchor at the Trois lelets, the intercourse between her 
and the Diligente and Silene was in no way prevented ; not- 
withstanding which, these vassels remained perfectly free from 
the disease. On the 19th of Oetoher the Diligente proceeded 
to Fort Royal, and soon after was itself attacked with the fever. 
On the 30th she was ordered to sea in company with the SilSne, 
and during the passage from Martinique to Porto Cabello, but 
more especially after a week's sojourn in that place, suffered ex- 
tensively from the disease. During the whole of this time the 
Silene continued free from the infection, although daily visited 
by men from the suffering vessel. It is scarcely necessary to 
remark that if the Eglrie had derived the disease from the at- 
mosphere of the Trois Islets, or from contagion, the Diligente 
and the Silene would, being exposed to the same causes, have 
shared a similai- fate ; and, had the Diligente not suffered from 
the action of some cause inherent to the vessel itself, it ia diffi- 
cult to understand how its companion, the Silene, could have 
escaped bo effectually the inroads of the fever, exposed as it was 
to the same atmosphere, communicating in the same way with 
the shore, and visited frequently by the crew of its infected 
companion," * 

Type of Disease in, the Eastern and Western Ailanti'C. 

The following case suggests the idea that a foul ship, being 
Bickly in the Eastern Atlantic, may gradually develop, as the 
western shores are approached, a genuine yellow fever. 1 have 
omitted mention of many cases (they are literally innumerable) 
of the disease breaking out some days after leaving the West 
Indies. My main object is to insist on close investigation in a 
comparatively new direction ; and it is a matter of first impor- 
tance if we can determine, as I feel sure we can, that yellow 
fever is in its essence not a shore disease, but rather creeps on 
shore from infected vessels, and is the product of putrefaction and 
ordinary fermentation, under conditions similar to those which 
would develop hospital gangrene, puerperal fever, and pjEemia. 

"In the year 1803 a flotilla filled with French troops sailed 
from Tarentnm for the island of St. Domingo. The vessels 
• La Eodie, ToL ii., pp. 448, 449. 
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consisted of small Neapolitan polaccas, under tlie escort of a 
frigate, each of which, though only intended for the accommo- 
dation of at moBt one hundred men, received one hundred and 
fifty. Encountering, soon after leaving the port, a severe storm, 
the vessels were dispersed, and sought shelter where best they 
could. They reassembled at Leghorn, and thence proceeded to 
Cadiz, there to join another division of troops that were to form 
part of the expedition. Stopping again at Cartagena to taJce 
in proper provifiions and to refit, the expedition set sail for St, 
Domingo— the troops being now transferred to eight veBsela 
freighted for that purpose. Of these vessels, one was sot apart 
for the accommodation of the sick. 

" The spring had been cold and wet. Summer came on sud- 
denly, and was characterized, during the months of Jnne, July, 
and August, by intense heat. Soon after the departure of the 
vessels from Cartagena fever broke out on board, and continued 
to prevail in some of the ships till their arrival at Cape Haytien 
— spreading more extensively and acquiring greater mahgnancy 
as they approached the tropics and were exposed to a higher 
temperature. The disease, without doabt, consisted of one of 
the fonns of true yellow fever ; but it exhibited, especially at 
first, a mild character. At the time of arrival, the yeUow fever, 
in all its purity, was prevailing among the troops at St. Domingo ; 
and, by comparing the symptoms presented by the cases on board 
with those noticed ashore, the surgeon of the squadron wag en- 
abled to convince himself of the identity of the two diseases. 

" In this instance there can not he the remotest reason for 
referring the disease to any other than a local origin. Nothing 
is said of the soldiers having imbibed the cause at Leghorn, 
Cadiz, or Cartagena, in neither of which places, indeed, it ex- 
isted that year. Dr. Beguerie lays some stress on the effects of 
bad regimen, but especially on the excessive heat to which the 
men were exposed ; as also on vicissitudes of temperature and 
exposure to night air ; but he likewise attaches much impor- 
tance to the morbid exhalations arising from the accumulation 
of the troops and the decomposition of animal and vegetable 
substances contained in the vessels. It may not be improper to 
add that the disease manifested no contagious property." * 
» La Kocho, vol. U., pp. 451, 452. 
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Contagioniats on Spontaneous Origin in Ships. 

Contagioniats have certainly denied, and denied emphati- 
cally, the production of yellow fever anywhere on land. They 
admit the pofisibility of its origin in ships within narrow bounda, 
and perhaps with justice, "rejecting a& unfounded and even 
absurd the idea of including within these any section of the 
temperate zone." ..." The facts," continues La Koche, " pre- 
sented in the preceding pages, and which have been collected 
from sources entitled to full confidence, are of a nature to over- 
come effectually aU the objections raised against the reaHty of 
the generation of the yeilow-fever poison on shipboard." 

" The facts that have been adduced," he adds further on, 
" establish, beyond the possibility of a denial, the reality of the 
development of the yellow fever on shipboard, from the opera- 
tion of causes existing therein, and unconnected with any con- 
tagious or infectious germs introduced from without." 

A case is recorded by Dr. Eanc^. In 1852 the bark Flora 
arrived from Bordeaux at New Orleans. She had necessarily 
to touch the tropical zone of the Atlantic. She took on board 
some perishable goods, and, those becoming putrefied toward 
the end of August, some cases of yellow fever appeared in her 
in mid-ocean. 

These cases suggest the possibility of an outbrealc of yellow 
fever occurring, as on the ship Plymouth, when a tempest over- 
takes a vessel, and the provisions for ventilation, always defec- 
tive, with hatches battened down, are rendered impossible. A 
mass of human beings contaminating a hot and humid atmo- 
sphere, putrefaction actively setting in wherever decaying tim- 
bers, organic matter, heat and moisture, and unavoidable exclu- 
sion of hght, are found combine to constitute conditions which, 
in a certain part of the tropical Atlantic zone, may result in 
yellow fever. The Plymouth had been infected before, and this 
leads to the behef that the germs of yellow fever remained in 
her ; whereas in all probabiUty she is a rotten ship, and will be 
foul and unsafe for all time in the West Indian seas. 

Dr. E. M. Schaeffer, of Washington, has kindly directed my 
attention to some important contributions on yellow fever in 
the " Army Statistical Reports of Sickness " from January, 1853, 
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to January, 1860. Assistant Surgeon La Fayette Gnild, repon 
ing on the disease at Fort Columbus, N. Y., in 1856, says : 
" Yellow fever, 6o long the Bcourge of the tropics, has for the 
last few years been steadily and progressively encroaching upon 
the temperate regions of oar country." His ohservationa were 
confined to Governor's Island, in latitude 40° 42', longitude 74° 
9', situated in New York Harbor, at the junction of the North 
and East Eivers with the bay, and about 32 feet above low-water 
mark. He says : " All agree that yellow fever can be generated 
on board of vessels. Whether tlie morbific agency depend upon 
the decomposing timbers, the bilge-water, the putrefying cargo, 
or what not, still the fact is beyond a doubt that the disease can 
be so produced. Tho first case that occurred in this harbor last 
summer was on board of a vessel, and not only did one vessel 
arrive in this port with the disease on board, but several ; and 
they were all collected and placed in tinarantine, whence, in my 
opinion, the disease was disseminated throughout the different 
places along the bay that were not protected from the wind that 
swept over this congregation of infected ships, filling the air 
with their pestilence. The facts that substantiate this opinion 
are that the epidemic broke out simultaneously in different lo- 
cahties on shore, after the ships had been placed and the process 
of unloading and cleaning them had been commenced ; that the 
disease was confined to the southern portion of Governor's Isl- 
and, and to those habitations which were openly exposed to tha 
winds from the quarantine ; that the intervention of their board 
partitions, trees, shrubbery, and elevated portions of the ground, 
which served to shut off these winds, gave to individuals so pro- 
tected an immunity, and that the removal of the inmates of 
South Battery to a place where they were protected from these 
winds checked the ravages of the disease among them." (Pp. 
18, 19.) 

Further on he says ; " It certainly is a question that should 
engage tlie studious attention .of boards of heahh, and of those 
members of the medical profession whose duty it is to regulate 
the quarantine enactments and to guard the public health against 
the pestiferous influences of infected ships that annually arrive 
in our cities on the seaboard." (P. 23.) 

Surgeon Charles McDougall reports on an outbreak at F« 
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McHenry, Mavjland, from the ICth to the 26t]i of September. 
I quote it for the definite informiition as to the health of the 
fort at the time of the outbreak, and the probabihty of the im- 
pure air of the ships being wafted on land with sufficient viru- 
lence to propagate the malady. He says : " After a careful and 
critical examination of Fort McIIenry and ita immediate locali- 
tiee, nothing could be found which would predispose to or en- 
gender disease. The police was perfect ; the drainage as com- 
plete as could be desired ; no standing water ; clothing and diet 
of the soldiers excellent ; the general habits of the command 
perhaps better than at most of our military posts. How, then, 
could the yellow fever originate, or whence contracted ? All of 
the cases but one occurred in the row of frame shanties north- 
east from the fort, some eighty yards. Five of the inmates 
were attached by the fever about one time, and all within a 
period of eight days. The shanties were clean and well white- 
washed, but old and deficient in sub -ventilation, "We can im- 
agine that the sweepings and washings of years might have pro- 
duced a condition like that of defective sewerage, which would 
favor or induce disease. But most unlikely in regard to those 
shanties. "We beHeve that the yellow fever at Fort McHenry 
came from vessels infected with the disease at quarantine, near 
by ; that the infecting poison was carried by the winds to the 
frame shanties facing the bay ; and those who inhaled the poi- 
son, being in condition, took the disease. The command in the 
fort were protected by the ramparts ; not one of them sickened. 
Why their immunity from an attack ? There seems to me not 
a doubt that the materia morhi of yellow fever isportahU, and 
where it finds favoring conditions will reproduce itself and ex- 
tend its dreadful ravages." (P. 85.) 

Surgeon B, M. Byrne, in a report on yellow fever at Fort 
Moultrie, speaks of the high reputation of the island for salu- 
brity, but the disease entered it from Cliarleston with four thou- 
sand refugees; it was communicated to twenty soldiers, of 
whom ten died and ten recovered. The first case which had 
occurred at Charleston in July was in the person of a man who 
left an ivftctted vessel lying at quarantine. 

Assistant Surgeon A. F. Watson relates the invasion of Fort 
Brown, Texas, by yellow fever, and again shows how, when a 
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ehip has carried tbe disease, it may at tiiuea be propagated 
under the most favorable conditions. He says : " Previous to 
tbe breaking out of yellow fever the city and fort were remark- 
ably healthy, and in the city there bad been many improve- 
ments carried on for the last two years. The fort also was at 
the time in remarkably good and clean order. There was no 
apparent local cause of fever here. The meteorological register 
did not indicate any extraordinarj' condition of tbe atmosphere." 
(P. 183.) 

Conditions essential to YeUow-Fever Development. 
Dr. Fnget considers that the three conditions alone essential 
for the development of yellow fever are : 

1. Organic matters in a state of decomposition. 

2. A maritime center — in fact, a ship — in the Atlantic. 

3. A tropical temperature. 

The weight of evidence coming to his support is great, and 
it carries conviction with it that it is the shipping in the tropi- 
cal Atlantic zone which first becomes infected. 

It has been inconteatably shown that the malady exists in a 
region where a high degree of humidity as well as high tem- 
perature, still air, and ill-ventilated ships always coexist. These 
conditions alone suiEce to lower the stamina and induce disease 
among picked seamen. No better soil could be found than in 
one of these vessels for the development of yellow-fever poison, 
should any specific germs have to be deposited for that purpose. 
But admitting for argument's sake their indispensable presence, 
is it a far-fetebed view to take of the matter that the richly 
ehai^d waters of the ocean in the tropics bear the elements 
essential to tbe development of this disease, by favofing a 
virulent putridity alone sufBcient to generate that element ? I 
have very carefully consulted with travelers, and all declare 
that in no city of the "West Indies, of Central or South Ameri- 
ca, is yellow fever considered indigenous by the best informed. 
In this way, so far as the cities are concerned, the disease exists 
nowhere. The conditions of heat, humidity, and decay occur 
of course where palndal fevers (tbe Chagres and other fevers) 
abound ; but here is one ch-cumstance, and an all-important one, 
viz. : that ships, the partially submerged abodes of man, \ 
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without any, or witli very imperfect, proviaions for ventilation, 
surrounded by hot and humid air above, and the warm waters 
of the tropics below, constitute wells of foul organic deposit in 
which there is an aggravation of conditions inimical to human 
life, well calculated to produce what Audouard called nautical 
typhus, and wbat in the West Indian seas is yellow fever. Clos- 
set in 1877 recognized its afisociation, at all events, with putrid 
typhus, and so did Drogart. 

Yellow Fever a Hybrid Typhus. 

Yellow fever has been regarded as a hybrid form of typhus 
" by some physicians of a former generation — Blane, Lempri^re, 
Dickson, and Chiahohn." (La Eocbe.) It may be typhus modi- 
fied by a special factor. Chishohn thought it was " the typhus 
of Europe grafted on the yellow remittent fever of the torrid 
zone." 

It is of course a matter of the highest and most pressing im- 
portance to determine the identity or dissimilarity of the vomito 
prieto, or malarial black vomit of the Mexican coast, and that 
of the lowlands of Louisiana. Are all cases of black vomit, so 
fatal in Vera Cruz, cases of yellow fever ! Speaking of Mexi- 
co, Prescott says : * " All along the Atlantic the country is 
bordered by a broad track, called the tieiva caliente, or hot 
region, which has the usual high temperatiu-e of equinoctial 
lands. Parched and sandy plains are intermingled with othere 
of exuberant fertility, almost impervious from thickets of aro- 
matic shrubs and wild flowers, in the midst of which tower op 
trees of that magnificent growth which is found only within 
the tropics. In this wilderness of sweets lurks the fatal malaria, 
engendered probably by the decomposition of rank vegetable 
substances in a hot and humid soil. The season of the bilious 
fever — vomito, as it is called — which scourges these coasts, con- 
tinues from the spring to the autumnal equinox, when it is 
checked by the cold winds that descend from Hudson's Bay." 
Further on (p. 300, vol. i.), speaking of the sand-hill district of 
Vera Cniz, he asserts that " the bilious disorders, now the terri- 
ble scoui'ge of the tierra caliente, were little known before tho 
conquest. The seeds of the poison seem to have been scattered 
* " The Conquest of Merico," vol, L, p. 6. 
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\)j the hand of civilization ; for it is only necessary t( 
town, and draw together a busy European population, in order 
to call out the malignity of the venom which had before lurked 
innoxious in the atmosphere." The periodical changes of site 
of La YiUa Rica of Cortes, Old Vera Cruz and Now "Vera 
Cruz, have all been ascribed to the iiomito afflicting the inhabi- 
tants ; but, as Prescott states, they have gained little by the 
exchange. The mere fact of its always having been a seaport 
would suffice to teep up a true yellow fever ; but, according to 
Taget, the city limits contribute the boundary beyond which 
it can not pass into the open country. Might the site of the 
city not have been changed because the disease did not invade 
the part chosen, as an experiment for future habitation, bnt 
that this immunity was due to " open space " 1 The connection 
between vomito and European invasiona is more than a tradition. 
No mention ia made of the disease in the records of the eoit 
querora. " The fact doubtless corroborates," sajs Prescott, " the 
theory of those who postpone the appearance of the yellow 
fever till long after the occupation of the country by the 
whites. It proves at least that, if existing before, it must liave 
been in a very much mitigated form." * 

Dr. Faget has no doubt whatever of the complete indepen- 
dence {individualite marhide) of yellow fever, and speaks of it 
as quite aa distinct from other diseases as cholera or the plague. 
Ill this he is supported, as we have elsewhere shown, by the 
ablest authorities, old and new, and to him ia due the credit of 
discovering distinctive signs, to he described in a later chapter. 

Propagation of Jail and other Fevers. 

Let us not forget the conditions under which some local, 
endemic, or indigenous diseases became viruleDt plagues. 

Dr. Bancroft, in his " Essay on Yellow Eever," published in 
London in 1811, referred to the transuiissibiUty of diseases in- 
duced at first by foul atmosphere, rendered impure by putrify- 
ing organic matter; and he eays: "Many writers of celebrity, 
and among them the great Lord Bacon, have thought that no 
effluvia were so infectious and pernicious to mankind aa tlioee 
which issued from putrefying human bodies ; and although a 
• Op. dt., p. 391. 
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centaiy and a half has elapsed since Diemerbroeck (' Tractate de 
Peste,' lib. i., cap. viii., p. 41) attempted to convince physicians 
that, at least, such effluvia eoiild not prodnee the plague, yet the 
old opinion has kept its ground ; and it is still believed that, in 
their milder state, they must cause putrid fevers, and in their 
more concentrated stiite a true pestilence." 

Bancroft had reason to believe that the yellow fever had 
been ranch more frequently produced than ia generally im- 
agined by miasmata i-esulting from the decomposition of vege- 
table and other matters in the holds of ships. 

The late Dr. Murehison, of London, whose recent premature 
death ia so deeply lamented by all who knew him, writing con- 
cerning the " Independent Origin of Typhus," says; " The con- 
ditions under which the poison is developed de novo are over- 
crowding of equalid human beings and deficient ventilation \ in 
other words, the poison is generated by the concentration of 
the exhalations from living beings, whose bodies and clothing 
are in a state of great filth. The intimate connection between 
the prevalence of typliua and overcrowding has been aheady 
demonstrated, and is generally admitted." Dr. Murehison di- 
rects special attention to the indispensable high temperature for 
the development of yellow fever, and says that it is quite pos- 
sible that the alleged exemption of the Laplanders and Esqui- 
maux from typhus, if true, notwithstanding the bad ventilation 
of their dwelhngs, may be doe to the cold climate. 

Typhus-fever poison has been supposed to be a chenrucal 
compound of ammonia ; but the particles of degraded animal 
matter, capable like pus^orpuscles of multiplying in a suitable 
soil, are probably the offending agents, according to Murehi- 
son. It is evident he had no idea of the compound exhalations, 
smelling of rotten eggs, in the tropical Atlantic, and which en- 
gender yellow fever. 

Sir Gilbert Blane, in a letter to Kufus King, American 
Minister to England, said in 1V99 : " It appears to me that the 
yellow fever can not be produced but in a season or ehmate in 
which the heat of the atmosphere is pretty uniformly, for a 
length of time, above the eightieth degree of Fahrenheit's ther- 
mometer ; that, under the influence of this beat, Europeans new- 
ly arrived, and more especially in circumstances of intemperance 
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or fatigue in the sun, may bo subject to it ia many instant^ 
but it haa usually become general only by the previous influence 
of that infection which produces the jail, hospital, or ship fever, 
or from the influence of putrid exhalations." 

Space forbids any lengthened reference to the contagion of 
the Egj-ptian plague, or to the putrid fever which attacked the 
survivors of the Black Hole of Calcutta imprieonment. 

The reports of vimlent infection in the form of jail and 
ship fever, when no cause but overcrowding and bad ventilation 
existed, are numerous and well authenticated. What Cheiria 
did for the abolitiou of oppressive quarantine was accomplished 
to a much higher degree by the great philanthropist Howard, 
who devoted his life to prison reform. Prison typhus was com- 
mon, and often passed beyond the prison walls. One of the most 
notable instances in history is that of the black assizes at Oxford 
in July, 1577, when the jail fever spread from the prisoners to 
the court, and within two days had killed the judge, the sherifi^ 
several justices of the peace, most of the jury, and a great mass 
of the audience, and weeks afterward spread among the people 
of the town. Dr. Amott remarks, " This was a fever which 
did its work as quickly as the cholera does now." 

Pycemia or Purulent Infection. 

It is just over a quarter of a century since my brother, Mr. 
Samson Gamgee, of Birmingham, threw himself with great 
energy into the investigation of purulent infection in surgical 
wards, a subject then almost hidden from view. I pursued with 
him, and afterward alone, many experiments, and among other 
points ascertained that an animal might suffer little from the 
injection into the veins of an isolated dose of laudable undecom- 
posed pus ; but, if the pus were putrid, the infection was prompt 
and fatal. The history of contaminated hospital wards is full of 
interest in connection with the history of yellow fever in con- 
taminated ships. 

There is no natural nor artificial safeguard protecting the 
seaman in his tight dungeon amid the waters. Any leakage ia 
not of pure air, such as actually finds its way tJirough solid 
bricks and mortar, and which is tlie active preserver of human 
life in thousands of ill-ventilated dwelhngs. On land we a 
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a sea of iiir. At sea the leakage is of warm and highly charged 
water teeming with organic matter, a rich mother-liqnor for the 
most active fermentation and rotting, bo that a ship sealed, if 
poBsihle hermetically, might burst under the pressure of accu- 
mulated gaees. Read the case of the sloop Mary. She had 
been lying shut up, a war prize. Foul smells about the wharf 
(Philadelphia) directed attention to her condition. Her ports 
and hatches were thi-own open, when the foul air rushed out in 
torrents, and the persons who inhaled it were seized with yellow 
fever. 



Ot?ier Diseases propagated after I 
America is signally free from all the purely contagious epi- 
zootics, if we except the lung-plague imported from Europe, 
nearly fifty years since, into the dairies of Eastern cities. I have 
already alluded to the American cattle plague proper, originsr 
ting in Texas, and which, like all indigenous maladies, when 
once understood is most easily prevented in its spread among 
northern animals. It is otherwise with the widespread and 
popularly designated hog cholera. This singular malady, at- 
tacking an omnivorous animal, when collected in large numbers 
from various sources on a limited area of ground, is developed 
like a virulent camp fever in man, and, strange to say, appears 
when once developed to be communicable to most warm-blooded 
animals, and I should say, under certain circumstances, un- 
doubtedly to man. The varied developments of the disease are 
of striking interest in relation to those human disorders which 
spring from overcrowding, and in which nature's process of de- 
puration produces at one time hfemorrhagic exudation, at an- 
other a malignant angina and catarrh, at another diarrhtea and 
enlargement of the intestinal glands, whence the disease has 
been confounded with human typhoid. The infected pigs die 
by thousands. They are purchased from healthy sources, and 
remain healthy where they are bred, hut, whether or not con- 
fined in sties or the open air, the soil on which they he and hve 
becomes saturated with putrefactive emanations, which rapidly 
undermine the animals and breed in them a malignant and com- 
municable disease. I am not attempting to be precise, and I 
only wish to show that there is no oddity, much less impossibil- 
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ity, in tlie manifestation of a disease from tlie congregati 
living creatureB under definite nnwholesome conditions, ■which, 
once developed, spreada even by direct contagion. 

A more familiar example in medicine is that of pumlent 
ophthalmia of soldiers and children, which originates in over- 
crowded barraeka and wards, and is rapidly propagated, caoHrng 
intense sufEering and frequent blindness, by the particles of de- 
composed pus, floating in the atmosphere, adhering to the towels 
and other objects, and often forced into the eyes in the innocent 
act of rubbing them, as a baby so often does with its little flst. 

I might multiply instances of a spurious form of contagion 
which bears the same relation to a specific virus that the pus of 
Boft chancre does to the discharge of a genuine Hunterian in- 
durated sore. It is as nearly as I can state in that relation that 
I consider yellow fever and an epidemic outbreak of small-pox 
in an unvaccinated community. The one is in its early outward 
signs scarcely distinguishable from the local marsh or paludal 
fevers — a hybrid typhus — and, until Dr. Faget's researches, 
scarcely capable of accurate and certain diagnosis. The other 
stamps itself from its invasion as au unmistakable eruptive fe- 
ver, due to a specific organic poison. The first spreads lite mud 
pervading a pool by continuity from one disturbed center. The 
other dots the surface, and skips here and thei-e in direct rela- 
tion to personal intercourse with the sick and susceptibility of 
the people. Both are deadly, but both vary materially in liieir 
course and development. 

DifficuUiss of v&ntilating Shij>s. 

Now, in relation to the shiiM which are such admirable peet- 
traps, I desire most forcibly to remind my readers of the great 
difficulty experienced in getting free currents of pure, dry air 
through the interior of a ship at sea. So essential is this that I 
hope the National Board of Health will inveatig*te the subject 
and enact rules to be adopted by ports, favoring well-venti- 
lated vessels and condemning the stagnant tubs of pollution to 
protracted and prohibitory detentions. 

The difficulty of clearing the hold of a deep vessel of fool 
air, without adequate blast, is much like the difficulty experi- 
enced in ventilating an old gasometer, on first enttrring which, 
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after it has been left open for days and weeka, a workman, unleES 
he be most careful, may promptly Bacrifice bis life and tbat of 
others who seek to rescue him. 

Aaphyayta in Ships. 
Dr. David Boawell Keid, a worthy and able adroeate in the 
field of hygiene, quotes in bis treatise on the " Theory and Prac- 
tice of Ventilation " (London, 1844) a narrative of the accident 
in the Bhip Minden in the year 1819-'20 (pp. 371-'72) : 

" On board H. M. Ship Minden, bearing the flag of Admiral Sir Richard 
King, in the harlior of Trinuumolee, in the year 18I9~-'20, a. hoatiwain'a 
mate was ordered to see the pump-well awabbed oat. A mun was aocord- 
inglj eent down with a bnclict and awab ; but, as he neither filled the backet 
nor answered when called Co, a second man was sent down to see what he 
was about. He also roftised to answer imtnediatelj. Three more rushed 
down into tho well, who all, like Che first Cwo, remained silenC. It was then 
reported on the quart«r-deck that the men in the pump-well were aapposed 
to have got into Clia spirit room. The master, on entering the cockpit, sua- 
pected the tme cause of the men's silence, and ordered a lantern Co be low- 
ered ioto the Weil, the light in whtoli went out when about half-way down. 
It was leC down a second tirae, and the light borned long enough to show tbe 
whole of Che men tying over each other on Che keelson. On being lowered 
down a tliii'd time, the light was ftrand to burn dimly at about six feet above 
the men. The master, with a bowling knot under his arms, dosoended tbe 
well, leaving dirci'tions to Laufhim np the moment he could not answer. 
He HQOeeeded ia slinging the men, who were hauled up and laid on Che main 
deck, to all appearance 'joitedoad. In n abort time Chey began Co respire; Cbe 
lips and face became black ; Chey foamed aC the month, and Che whole were 
foarfnlly convulsed. None of Chem recovered their usual health, and some 
of them were invalided. The man who descended the well first was the 
first who recovered. 

" (Signed) John Miller, 
"Late Matter of the Minden. 
" London, Deeemher, 1842. 

" Mr. Miller has since added : 

" Tiio ofBoers who assembled in the oook-pit, on hearing what had taken 
place, remonstrated against the master descending into Che well; but hd 
replied that he Chought that bo conid broaCbe at least as low down as a 
tight would burn, and on reaching the light he felt no inconvenience ; and 
even oiler he Iiad snocecded in slinging Che whole of the men, though ho 
was engaged for a full quarter of an honr, he did not sahsequeutly expe- 
rience any further inconvenience than a alight headache. From the agita- 
tion, the air continued to improve gradually in the well, and, by the time he 
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had left, the caadle was not estinguiahed wlion lowered to i 
(abont BIS feet lowei' than it whb capaLle of burning at first)." 

It is easy to imagine how much worse musfc be the air in 
many an old sLip witli rotten timbers and putrefying stores or 
cargo in the tropics. How utterly impossible it must be to ee- 
cnre health in such ships, and bow easiJy a veritable ship-tj 
may actually originate there 1 



The AtlanHo YeUovi-Fever Center. 






The Atlantic region, in which ships run special risk of yel- 
low fever from contamination, is well known to present very 
characteristie meteorological features, which tend to interfere 
materially with the ventilation of ships. At the equatorial 
calm-belt a conflict of winds occurs, for a northeast trade-wind 
and a southeast trade-wind can not blow in the same place at 
the same time. The air-particles have been put in motion by 
the same power ; they meet with equal force ; and therefore at 
their place of meeting they are arrested in their course. There 
is consequently a calm-belt, as at Capricorn and Cancer. 

In relation to the difference in the severity or character of 
fevers engendered in foul ships crossing the Atlantic from east 
to west, it must be remembered that the western half is far hot- 
ter than the ea.stem. High as the temperature is within 5° (rf 
the equator north or south, the remarkable contrast between the 
climatology of the sea and land must not be forgotten, Maury, 
to whom I am indebted for my information on the climate of 
the sea, remarks that •' on the land February and August are 
considered the coldest and the hottest months ; but, to the in- 
habitants of the sea, the annual extremes of cold and heat oocoi 
in the months of March and September. On the dry land, after 
the winter is ' past and gone,' the solid parts of the earth con- 
tinue to receive from the sun more heat in the day than they 
radiate at night, consequently there is an accumulation of calorio, 
which continues to increase until August. The summer is now 
at its height ; for, with the close of this montli, the solid parts 
■ of the earth's crust and the atmosphere above begin to dispense 
with their heat faster than the rays of the sun can impart freeh 
supplies, and consequently the climates which they regulate 
grow cooler and cooler until the dead of winter again. But at 
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Bea a difEerent rule eeenriB to prevail. Its waters are the store- 
houses in which the surplus heat of summer is stored away 
against the severity of winter, and its waters coutinue to grow 
wanner for a month after the weather on shore has begun to 
get cool. This bnngs the highest temperature to the sea in 
September, the lowest in March," * 



Influence of Tem^eratv/re of Sedrwater on a Ship's VentUaUon. 
It is at first somewhat startling that the period of lowest eear 
water temperature at the equator should be about the period 
when yellow fever gets its start northward ; but we must here 
consider the effect of temperature in the calm-belts on the ven- 
tilation of ships. Atmospheric pressure is high. Polar refrac- 
tion is greater than the ec[uatorial. The mean height of the 
barometer in the calm-belts of the tropics is greater than it is in 
any other latitude. There is an acaumtdation of air in the 
tropical belt about the earth in each hemisphere. Could we 
view our atmosphere from above, we should discover a ridge 
and not a valley over the equatorial calm-belt. " In the belts 
of low barometer— that is, in both the equatorial and polar 
calms — the air is expanded, made light, and caused to ascend 
chiefly by the latent heat that is liberated by the heavy precipi- 
tation which takes place there. This canses the air which ascends 
there to rise up and swell out far above the mean level of the 
great aerial ocean. This intumescence at the equatorial calm- 
belt has been estimated to be several miles above the general 
level of the atmosphere. This calm-belt air, therefore, as it 
boils Tip and flows off through the upper regions, north and 
south, to the tropical calm-belts, does not so flow by reason of 
any diflerence of barometric pressure, like that which causes 
the surface winds to blow, but it so flows by reason of differ- 
ence as to level." f 

It is, I think, obvious that a ship in the calm-belts, and say 
near the equator in Harch, la under the influence of the low- 
eat external temperatures at its deepest part ; it is Hkcwiae un- 
der the influence of a still, heavy, and saturated atmosphere 
•"Physical Geograpli; of the Sea," by M. F. M&U17, LL. D., London, IBSS, 
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above. Every condition favors tiie gravitation of the foul air 
toward the tilge, and the only circulation ia due to the rising 
from this of the gases of decay which are disengaged with 
great freedom. Air colder than the ocean-water wonld perflate 
its way throngh the ship, if any inlet could be found. A nata- 
ral ventilation would be forced in spite of ii-on aides or sod- 
den wooden walls. Hence, how bood a ship purifies itBelf on 
its northward passage, unless ports and hatches are fast ! The 
trade-winds are the mighty purifiers of the Atlantic atmosphere 
within their reach. Insufficient they may be under overwhehn- 
ing conditions of atmoapheric impurity within ships, but their 
ventilating power is indubitable, and it ia probably beyond thtax 
life-giving blast that those fatal influences are most rife tvhieh 
are capable of engendering yellow fever. 

The Cargo. 

Whatever may be the belief as to a ahip in mid-ocean, under 
the requisite combination of circumstances, becoming infected 
with yellow fever without catching the disease in port, it is cer- 
tain that, though atmospheric currents, even at sea, may with 
great difficulty bear on their course yellow-fever germs, the cai^ 
can be of such a nature as to Ite either the carrier or the producer 
of such contamination as wiU engender the disease. A barrel 
of potatoes from an infected eliip has been known to conimimi- 
eate the disease to a seaport town. This might and probably 
would occur by the adherence of foul ferments to the barrel 
or the potatoes. Sometimes, but rarely, a bale of cotton has 
been the accused carrier. Coffee is said to be usually innocent, 
and it is very generally acknowledged that the sound contents 
of an infected ship can be easily purified by free aeration. In 
the channels of commerce little harm has arisen from contami- 
nated merchandise. 

On the other hand, we have the most convincing testimony 
of the injurious and uioat probably sufficient cause of specifio 
mischief in decomposing or decaying woo<l, wine, sugar, mo- 
lassea, and bituminous coaL Tlie fermentations started in the 
bilge-water by hydrocarbons, whicli drop or percolate into it, 
are certainly not innocent ; and the gaseous emanations, heated 
in the proL'css of their production, permeate, to the detriment of 
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human comfort and human life, into every part of the contami- 
nated veBseL The Bailors acquire a sallow and depressed look. 
Their exhalations add to the atmospheric filth. The saturated 
atmosphere prerents relief by the natural excretions, and, with- 
out regard to premonitory signs, without intelligent action to 
relieve the situation, a state of morbid indifEerence develops, 
which culminates in a pestilential outbreak. 

Disinfectants not used at Sea. 

I know from experience that it is the hardest possible thing 
to get skippers to use the most desirable disinfectants, which in 
my country must he can'ied by law. A few gallons of stinking 
carbolic acid — that curse of inefficient and blinding sanitation — 
of chloride of zinc or aluminium, could however, even if used, 
be of little or no servieo under such circumstances. 

Frequently has attention been directed to contaminated bal- 
last, and it is by no means a far-fetched supposition that ballast 
charged with putrifying organic matter may, in the tropics, foul 
to pestilential virolence the confined air of a ship. From this 
point of view the case of the ship Hibbert is interesting ; for 
the only connection with the necessary focus in the tropical At- 
lantic basin was by ballast, which for years did no damage, 
infected no one, until ultimately saturated with putrefiahle mat- 
ter and subjected to intense heat. Then a disturbance of the 
filth, and probably that universal swabbing and washing which 
Dr. Turner exposes, established the link, with other favoring 
causes, to produce a true nautical typhus or yellow fever. 

There are many instances of ships escaping infection in ports 
contaminated by yellow fever, and we have all heard of naval 
officers vaunting their conquests over the epidemic by deanli- 
ness and free ventilation. The fonl ships and the old ships are 
the yellow-fever ships ; but the same would occur in relation to 
most diaeases, and notably in relation to small-pox, A very 
exhanative analysis of all cases, recorded or hereafter coming 
under observation, of yellow fever in ships, and of its uniform 
absence or freqnent recurrence in certain ships, is imperatively 
demanded, and will more amply repay investigation than the 
study of yellow fever in towns. It is most dangerous to trust 
to tradition. C ' ' ' 
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too much on that ah-eadj. Tlie prompt investigation of ] 
jear's epidemic wae luost fortunate, and, although confined 
mainly to the infected cities, will Tindonbtedly contribute much 
to enrich our understanding on this question. It is well now 
that the National Board of Health is so cloaelj watching the 
shipping. There is the mine for the yellow-fever pathologist ; 
and, that once thoroughly explored, we shall wonder that, after 
man's experience in camp and jail fevers, we have been so re- 
miss, so reckless, and so bhnd. 

What relation does the cargo, in its natiire, hold to outbreaks 
of yellow fever? Kecord, classify, and learn 1 Is it enough to 
have the exhalations from human beings in ill-veiitilated ehipe 
in the tropics to breed the disease % Who knows \ Probably 
the animal matter from living creatures, with tropical organic de- 
composition and chniatic conditions, complete the circuit for 
fatal invaeions. To arrive at eesentialB, we must eliminate the 
non-essentials ; and we know that in the North Atlantic, tlie 
Mediterranean, or the Indian Ocean, thousands of ill-ventilated 
ships, laden with fish or fruits and well filled with human beings, 
have been decimated — but not by yellow fever. The tropical 
something must be there from the West Equatorial Atlantic ; 
hence yellow fever is indigenous, not to the soil, on which it 
never breeds, but to the ocean ; there where, since ships traded, 
the disease has undoubtedly recurred, at intervals which seem 
to bear an inverse ratio to the activity of maritime intercourse. 
It is undoubtedly and incontrovertibly indigenous to ships, al- 
though it may be— nay, in all probability, is — exotic on every 
land. Its importation and persistence in certain harbors and 
cities are not more marvelous or inexplicable than the eifects of 
crowd-poisoning in any latitude — tlie manifestation of the bu- 
bonic plague of old, and the dissemination of hog cholera. 

As I am writing I receive the annexed extract through the 
friendly hand of a joumafist, and, without committing myself 
to the view that Memphis received no fresh infection this season, 
I can not do better than constitute it Hhe finale to this chapter. 

" Game of the Outhreah in Memphis. 
" The tmo reason of the present oatbreak of jellow fever lies not 80 mnch 
in the filthj eitreots and alleje of the city, bat in the cnpidit; of Bome.A 
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our people, who would not give their consent to destroy even the bedolothea 
upon which patieots died of the fever. It hns never been demonstrated 
tliat the jellow-fever germ can be preserved through the frosts andhreezea 
of the winter in the foul air of a privy vault ; hat it has been ehown time 
and again that woolen goods, especially blankets, that have become sata- 
rated with the jellow-feTer poison, will retain it for a, very long period 
even in cold weather. It is well known that many persons in Meinphia did 
not hesitate to preserve and even to sleep npon beds and bed-clothing that 
had been poisoned by the infected air of a sick-room, or by direct contact 
with the yellow-fever patient. These articles had been kept, of course, in 
bed-rooms where the heat of a fire during the day and the warmth of the 
sleeper's body at night prevented the germ from being frozen out. la 
many instances woolen clothing that had been hanpng in the sick-room, 
where the air was reeking with the foul fnmes of the fever, was packed 
away in trunks, or, with the poorer class, in wooden boxes. Here it re- 
mained during the winter. The warmth generated by the fabric was amply 
sufficient to preserve the germ in all its former vigor, and there it lay, like 
a deadly serpent, only waiting for the beat of summer to warm it into life. 
Mulbrandon's coat, which, like tlie shirt of Nessus, carried death in every 
fold, is now a matter of history. Another is that mentioned in the " Ava- 
lanche" of yesterday morning, of a South Memphis woman who has kept 
in a wooden box all the clothing of her husband, who perished by the fever 
last year, and even the bed-clothes on which he died, Btained aD over with 
black vomit. One of the ablest physicians in Memphis said not long ago 
that there was not a, house in the city, whether occupieii during the fever 
or not, that had not been thoroughly infected by the yollow-fcver poison. 
It should be remembered also that even those who fled from the city when 
the fever broke out left behind them carpets, bedding, and winter clothes, 
;rnst for them the insidious poison which they were trying to 
escape. This reasoning may not be fonnded upon the principles of medical 
science, but it ia certainly justified by common sense; and, by getting up 
all the evidence to be had in regard to the matter, the medics! fraternity 
, nay bo able to throw some light upon the origin of the present outbreak 
, of yellow fever in our city. — (From the Memphis " Avalanche.") 

How mucli like the dried, compreesed yeast — a preserved 

ferment — does this read 1 How fortunate that its development 

demands abundant moisture, and that free aeration is as fatal to 

I it as to the sulphuretted hydrogen exhalations on open salt 

Hence the absolute freedom of inland towns. 
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Phtsicians in attendance on the Bieb, in epidemic 1 
have manifested almost as little acumen, in i-egard to tlie im 
diate source of pestilence, aa bucccbs in treatment. This is Ji 
meant as a reflectiou on the medical profession, since, for a I 
dred years past, highly competent and jtidicioiia inveetigi 
have amassed the data and discussed opposite views with a 
always supplying some facts with lengthened arguments, so as to 
enable the careful student, now, to take advantage of world-wide 
ohservations, accurate records of the couree and symptoms of 
the disease, its field of progress, development, and limitation. 
The apparently interminable diversity of opinion is undoubtedly 
the basis of a unity which can not fail to strike us as growing 
and consolidating. 

"Wlien I first investigated the lung-plague in cattle in the 
London dairies, the mortality was frightful and the proposed 
remedies were innumerable. Professional and non-professional 
observerB were unanimous as to the origin of the disease in the 
London dairies, and those most active in attendance on the eiek 
animals were apparently least competent to take a broad view 
of the nature and method of propagation, which Gerlach in 
1836 found to be pure contagion, and which I afterward proved 
to be the case with this and other epizootics, the concomitants 
of the free import of live animals into Great Britain, on the 
adoption of the otherwise glorious policy of free trade. 

Sound pathological knowledge, guiding the statesman, from 
1839 to 1846 and since, would have saved the British Isles from 



GENERAL HISTORICAL CONSIDERATIONB. 



75 



ten to twenty millionB eterling per amnim during nearly forty 
years. The Eritisli people have lost not lees than £250,000,000 
Bterling, or, approximately, the appalling Bum, in round num- 
bers, of 81,200,000,000, by the direct and indirect effecta of 
epeci£e animal contagia. 

Calculations have been made of the losses incurred by the 
United States from the yellow fever, and they are enormous. 
Conjectural as these figures may be, it would be wcU, some day, 
for a political economist to investigate this subject, especially 
should this be needed as nn incentive in inaugurating so radical 
a policy, in relation to tli,e shipping connected with the tropical 
Atlantic belt, as will guarantee the ports from disease invasion. 
The people of the United States are generous and humane, so 
that any etateeman may count on national support who will take 
thm subject in hand, and bo cooperate with other govemments 
as to accomplish the object in view thoroughly, not coimting 
the cost. 

Humanity, apart from any sordid considerationB, demands 
the prompt and final extinction of yeUow fever by all the means 
which science and a sound international policy may suggest. 
The Lelpleae, dying seamen utter but faint cries, soon buried 
with their bodies in the deep. One crew is dispatched — another 
secured, to follow Kkewise ; and a convalescent woman — a heroine 
— ^with a dying father, husband, or brother by her side, may 
have to navigate the ship, with none but almost images of death 
to sail and steer. We seareh for autochthonons canses of yeUow 
fever on the hanks of the Mississippi, as people were searching 
for them in Dr. TuUy's days on the Connecticut. We so soon 
forget the signals of distress waving from pestilent vessels, wUieli, 
helpless on the Gulf, have to be towed to quarantine. Thence 
germs, if germs — ^thin^, if tMnga infected — find a readier en- 
trance to the houses and stores of benighted Memphis than of 
the Orescent City. 

A PlimsoU is wanted in America — one who can and will 

search out the conditions under which the shipping of the West 

I Indies exists. The recklessness of ignorance must oft be added 

to the recklessness of intoxication, to induce even a bravo yonng 

seaman to step into a charnel-house and cast his lot with the 

I decomposing bodies of those still partially living. I have some 



76 YELLOW FEVER A NAUTICAL DISEASE. 

idea of the horrible, fiendish pui-posea o£ man in trade, -w-hen 
time and danger have hardened him to unmanly deeds. Let ns 
save the brave and inexperienced from any Btealthy demoDiacal 
asfiaults, and in doing this we sliall reward the humane and care- 
ful — the model sea-captain and his cleanly crew — hy depriving 
the diseaBes of the delta of the MissiBsippi and the waters be- 
yond it of all their hoirors — of their hold on human life and on 
the dcBtinieB of a glorious continent, 

PABT HI8T0KY OP TELLOW FEVEK. 

My treatment of this subject can only be partial, and its ob- 
ject, SO far as I can extend it, is to add convincing proof of the 
soundneBB of the view that yeUow fever is a disease of ships in 
the tropical waters of the Atlantic. It is undeniable that it has 
a peTTuanent home in the shipping, a suh^termanent home in 
seaports, and a transient home in river ports and inland towns, 
centers of commerce or the resorts of refugees. 

Were I to undertake a purely medical history, I might divide 
the century since 1780 into the eras of fashionable medical 
opinions : the first, when the malady was deemed a visitation 
of God and springing anywhere ; the days when Noah Web- 
ster wrote on Pestilence, when Pym, Devize, Nathaniel Potter, 
and a host of others enriched the literature of yellow fever and 
developed the fight with the apostles of contagion ; the second 
closing with the labors of Chervin, Louis Trousseau, and the 
eminent pathologists of that era ; the third ending with I>r. La 
Eoche's searching exposition of accumulated knowledge; and 
now, in the fourth quarter, the science of preventive medicine 
has made such strides that piUs and potions are almost cast aside 
for the greater conquest of mind over matter — the control of 
conditions which may care the city rather than the sick — save 
the ship and the seaman too. It is this proud end for which 
the foundation should practically be laid before tlie close of 
1880, and I trust I am not deceived in believing that ISTO may- 
be rendered memorable as the last year in which yellow fever 
had a firm hold on any important town in the United States. 
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Anaieni History of Yellow Feoer. 

"We know comparatively little of the ancient lustory of yel- 
low fever. It was unknown before the discovery of the !New 
World by Columbus, America was undoubtedly the seat of 
indigenous maladies — ^maladies actually springing from the soil, 
or autochthonous ; and we readily learn that they presented one 
common character, well understood by the modern pathologist. 
They were all such aa are influenced in their periodicity by qui- 
nine. Yellowness, not necessarily jaundice, and hemorrhages 
are common symptoms both of these endemics and of yellow 
fever ; black vomit — vomito prieto or negro — pertains occasion- 
ally to both. 

The endemic character of yellow fever on land has met with 
the widest support, owing, in a great measure, to the compara- 
tive immunity enjoyed by the people of the West Indian Islands 
and Central American Atlantic shore during yellow fever out- 
breaks, and the \'irulence of the malady among atraugers. That 
■vaunted freedom is in a sense illusory. It is not unlike the 
asserted soundness of Texan herds, which destroy, by pasture 
contamination, northern cattle feeding with them. Texan bul- 
locks thrive while 95 per cent, of animals grazing with them 
suecuml) to splenic fever with htEraorrhagic symptoms. On my 
visit to Texas I discovered that the vaunted immunity was a 
myth. Every animal bore marks of organic lesions which indi- 
cated a sub-acute and chronic state of sickness or previous sir 
tacks. Dr. Comilliac* directs attention to the undoubted cases 
of yellow fever among Creoles, and quotes Dr. Catel's observa- 
tions in 1838, as also the statements of Professor Lnfz, to the 
effect that in times of yellow fever the children of a town, and 
especially the new-bora, pass through the malady, however mit- 
igated it may appear and unobserved by the parents. The sal- 
low and jaundiced look of the people of a malarial country is 
proof positive that their health is or has been impaired. Dr. 
Cornilliac asserts that the opinion respecting the identity of the 
nature of the fever which attacks children and indigenous adults 
during epidemics of yellow fever is accepted by all doctors in 
Martinique, where he has studied the disease. 

""fituilea BUT laFiferre Jaune & la Marlmlque," Ed ed., 1S7S. 
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Oviedo* reports that in 1494 a disease aesociated with Jw 
dice appeared two montlis after the arrival of Columbus ; 
Gimaron alludes to the yellowness of the followers of Oolum- 
hua : they were eaffron-colored, or, as Herrera stated it, azafra- 
Tiados. 

Diseases of the Hed Men, 

Dr. Hosack published letters from a tnistworthy observer in 
the first volume of the "New York Medical and Physical 
Journal" (1827). This gentleman, Mr. John D. Ilunter, sajs: 
" The diseases of the Indiana are for the most part simple. , . . 
Those inhabiting wet, marshy land, especially such as reside on 
the shores of rivers ■which inundate their banks to a considerable 
extent, are somewhat subject, during the vernal and autumnal 
months, to bilious remitting and intermittent fevers ; and those 
who have been reduced by the enervating corruptions of the fron- 
tier settlers have of late years been afflicted ivith tj'phus fever." 

Eheumatism was the deadly disease which shortened life 
and rendered their brief span of existence a period of torment 
They were excellent weather prophets, for their twinges and 
pains told of approaching atmospheric changes. They submit- 
ted to the most violent remedies. A hole was dug in the 
ground, a fire of dry sticks and brush was built over it, and on 
this water was poured, into which they entered as hot as it could 
be endured. Bushes and leaves were placed on them to retain 
the vapor, and, half suffocated, they remained there an hour 
or more. In Mexico to this day holes are dog in the ground by 
the Indians ; stones are heated by fire and placed in the hole, 
and withdrawn at the right time ; and the patient then enters 
and is packed in, keeping only the head out of water. 

Hef ei"ence has often been made to wide-spread disease among 
the Indians, both in the Northern States after the first arrival 
of Europeans and in the tropics. A very remarkable circnra- 
atance attending these outbreaks has been the ready propagation 
of the malady inland, its long continuance at aE seasons and for 
several successive years, and the non-communication of the mal- 
ady to the whites, notwithatanding that in all probability the 
disease, which may have been small-pox, was first introduced by 
a new-comer. 

• " Hiatoria Geneiftl de las Indiaa." 
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Humboldt,* whose chapter on this question, extending over 
1 quarto pages, is admirably lucid and terse, sajs : " Long 
after the arrival of Cortes an epidenaic reigned periodically in 
New Spain, which the natives called maUazahuatl, and which 
authors have eonfonnded'with the ^JowMfci or yellow fever. Tide 
pest is probably the same as that which in the eleventh century 
forced the Kaltequea to continue their migrations southward. 
It committed great ravages among the Mexicans in 1545, 1576, 
1736, 1737, 1761, and 1763 ; but, as we have already indicated 
abow, it was characterized by two features which were essen- 
tiaJly different from those of the vomito of Yera Cruz : it at- 
tacked the natives and the copper-colored race almost solely, and 
it prevailed in the interior of the country at 1,300 or 1,300 feet 
above the seaJevel. It is true that the Indians of the Mexican 
valley died by thousands in 1761, victims of the matlazahuatl, 
vomiting blood, which was ejected by the mouth and nose ; but 
these gastric hEemorrhages {hematSmhes) often occur in the 
tropics, accompanying the low bilious fevers. They have been 
likewise observed during the epidemic of 1759, which traversed 
all South America from Potosi and Oruro to Quito and Popayau, 
and which, according to UUoa's description, was a typhus pecu- 
liar to the elevated regions pf the Cordilleras," 

Prescott distinctly avers that, when Cortes and his followers 
first entered the iierra caliente, in 1519, precisely the period 
when vomito is now known to have raged with greatest fury, no 
mention was made of an uncommon mortality. He says : " The 
fact doubtless corroborates the theory of those who postpone the 
appearance of the yellow fever till long after the occupation of 
the country by the whites." 

I have striven to trace evidence of genuine yellow fever 
among the aborigines of America, and consulted Major Powell, 
whose knowledge of the Indians is surpassed by none ; and there 
ia absolutely no trustworthy evidence of ravages by any such 
disease. Decimation by smaU-pox has been common, and the 
pioneer settlers in Massaehusetta, intent on converting the savage, 
asserted that the plague was evidence of God's wrath for the 
inhospitable treatment they had shown His chosen people, the 

* " Vojage lie Humboldt et Bonpland," p. 162, 3d part, vol. il, Faria, 16U, 
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wliites, When the Plymonth pilgrims arrived, the Indj 
feared a repetition of outbreaks, which were then on the de< 

During the reign of Charles T. of Spain, Velasquez, ' 
nor of Cuba, determined on attacldng Cortes on the . 
coast, and he sent a force imder the command of a Castalian 
hidalgo, Panfilo de Narvaez. The surprise and capture of the 
latter quickly followed, but Cortes took advantage of a formid- 
able number of his foes hy making them confederates, distribut- 
ing gold and other precious commodities among the BoldierB of 
Narvaez. Thus came the natives to experience far more injury 
from pestilence than war. A negro iu Narvaez's suite brought 
with him the small-pox. " Tlie disease spread rapidly in that 
quarter of the coimtry, and great numbers of the Indian popu- 
lation soon fell victims to it." * 

I note this well-authenticated case to show that contact vrith 
Europeans destroyed the Indians by other maladies than yellow 
fever — that disease of ships and seaport towns, and not of the 
wigwam. 

Spanish and Portuguese Traders. 

By a papal bull of Alexander VI. the discoveries in tie 
Indies were made over to Spain and Portugal, but the difficul- 
ties attending the peopling and commercial development of the 
region led to heenses being given by the Spanish Government 
to private traders. As Prescott states,! the discoveries of Co- 
lumbuH resulted in a spirit which was evinced " in the alacrity 
with which private adventurers embarked in expeditions to the 
New World, under cover of the general license during the last 
two years of the [fifteenth] century. Their efforts, combined 
with those of Columbus, extended the range of discovery from 
its original hmits, twenty-four degrees of north latitude, to 
probably more than fifteen south, comprehending some of the 
most important territories in the western hemisphere. Before 
the end of 1500 the principal groups of the West India Islands 
had been visited, and the whole extent of the southern coast, 
from the Bay of Honduras to St. Augustine. One adventurona 
mariner, indeed, named Lefe, penetrated several degrees south 
of this, to a point not reached by any other voyager for ten or 
" "Conqueet o( Mciico," vol. ii., p. 272. IleiTera, " Hist. OeoeraL" 
f " Histor; of tho Beign ol Feidioaud and laabeUa," p. EOS. 
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twelve years after. A great part of the territory of Brazil was 
embraced in this extent, and two Baccessive Castilian navigatore 
landed and took formal possession of it for the crown of Castile, 
previous to its reported discovery by the Portuguese Cabral, 
although these claims to it were subsequently relinquished by 
the Spanish Government, conformably to the famous line of 
demarkation cstabHshed by the treaty of Tordisehas." 

It is asserted, and Comilliac believes, that during all this 
period the yellow fever was the Indiana' ally or auxiliary in 
iheir defense against the cruel cupidity of the Spaniards. 

In Peru it has been noticed that the Indians are peculiarly 
liable to yellow fever, and do not enjoy the immunity of the 
negroes and Mongolians.* 

The Spanish Galleons. 
It is my belief that the Spanish galleon is the genuine an- 
cestor of our plague-stricken ships. Dr. Joseph Jones, of New 
Orleans, + has rendered good service by directing special atten- 
tion to this point. It is full of interest in tracing the first Hues 
of the history of yellow fever. He saya : 

"At the time when Spain possessed by far the heat and largest portion 
of the American Continent, extending from the north of California to the 
Struts of Uagellon — a space of between ea thouaand and seven thousand 
miles — a system of commerce was established which appeared to be oini- 
nentlj favorable to the origin and spread of yellow fever. The Spanish 
galleons were, in fact, very large men-of-war, bnilt in saoh a manner as to 
afford ample room for the stowage of raerohandise, with which they were 
oommonly so encumbered as to be rendered incapable of defense. The fleet 
^galleona consisted of eight such men-of-war, and generally convoyed from 
twelve to sixteen merchant-men. Duricg times of peace the galleons sailed 
once a year regularly, thongh at no set time, bat according to the pleasure 
of the £iDg of Spain and the convenience of the merchants. 

They sailed from Cadiz to the Canaries, thence for the Antilles, and 
after reaching this longitude they bore away for Carthagena. As soon as 
'^ey oame in sightbefore the mouth of Riode laHocha, after having doubled 
~)ape de la Vein, advice of their arrival was sent to all parts, that everything 

;ht he prepared for their reception. They remained a month in the har- 

• See cpport by Dr. John M. Browne on the Oroya fever, "Medical Esaays 
llT. B. N.," WQflhington, 1S72, 

(■ " Proceedings of iho Looialanii State Medical AMooiation," New Orleans, 1879, 
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bor of Oarthftgeaa, and landed there whatever was deaignod for (erraji 
Theythen sailed toPuortoVelo, where, Laving staid during the fair, which 
lasted five or sis weeks, tbey hinded the merchandise intended for Pern, 
and received the treaanres and commoditiea sent from thence. These gal- 
leons then sailed back to Carthagona, and remdned there till their return 
to Spain, wliiuh usually happened within the space of two years. When 
orders for returning home arrived, they sailed first to the Havana, and hav- 
ing joined the flota, and what other ships were bound to Enrope, they 
steered northward us far as Carolina, and then, taking the westerly winds, 
they shaped their course to the Azores, when, having watered and Tiotnaled 
Bfresh at Terceira, they thence oontinned their voyage to Cadiz. 

" The Spanish flota consisted, like the galleons, of a certain number (rf 
men-of-war and raerchant-ships ; therewere seldom more than three of the 
former and sixteen of the latter in this fleet. They sailed from the coaat 
of Spain some time in the month of August, in order to obtain the windi 
that blow in November, for the more easy pursuing their voyage to Vera 
Crnz. They called at Pnerto Rico on their way to refresh, passed in raght 
of Hispaniola, Jamaica, and Cnha, and, according to the winds and season, 
sailed either to the coast of Yucatan, or higher through the Gulf to Vera 
Crnz, The Spanish flotilla being intended to furnish not only MeKico, bat 
the Philippine islands also, with the goods of Europe, was obliged to remun 
in Vera Cruz for a oonsiderable time, and sometimes found it necessary to 
winter in that port. This fleet usually sailed from Vera Cruz in the month 
of May, but was sometimes detained as late as August ; it then made for 
Havana, and returned to Spain in company with the galleons. 

" The Spanish towns were generally built in low, unhealthy localities, 
surrounded by marshes and swamps, with narrow streets and high walli 
and fortifications, which not only compressed the towns within certain 
limits, and induced crowding and favored the accumulation of filth, but also 
prevented to acertdn extent the free circulation of air," 

Sir Walter JtaldgJCa Voyage. 
When Columbus had shown the road, others were not slow 
to follow, and the British, French, Portuguese, and Dutch, ehipe 
added to the facilities for the development of the tropical pes- 
tilence. "We have to read the history of the seventeenth cen- 
tury to approach the conditions of common infection by yellow 
fever in tropical seas. One notable instance which bears strong- 
ly on my views of its development in mid-ocean is furnished by 
Sir Walter Raleigh's voyage in 1616. His fleet left England 
pure, healthy, and tmcontarainated. It arrived off Lancerota on 
the 6th of September, and thence they steered to Gomera. After 
leaving this the weather was stormy, the ships were damaged, 
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perpetual rains and intolerable heat prevailed on their west- 
ward eonrae. That they were steering close to the equator, to- 
ward Guiana, is proved by the high temperature encountered, 
which bred disease on board, as usual in this region, destroyed 
great numbers of men, and ultimately attacked the Admiral him- 
Belf. He was seized with the most violent fever, and his re- 
covery was despaired of. On the 13th of October, after having 
been at sea over a month, they stnieli a dead calm, and toward 
the end of the month their water was short. The sickness con- 
tinued with great intensity among the crew, and at last on the 
11th of November the fleet arrived off Guiana. That this, like 
all other fleets afflicted with specific siekn'esa in the tropical At- 
lantic, was stricken with yellow fever, I for one do not doubt. 

William Piso, in his splendid " Natural History of the Bra- 
zils " (1648), writing " De Morbis Contagiosis," distinguishes the 
endemics of the Brazils from the " maligna et contagios a f ebre " 
attacking the Portuguese sailors and soldiers on the ocean. More 
than a third of those proceeding from Eorope to the Brazils died 
in 1639. The long and tedious voyage, corruption of food, etc., 
induced the "morte repentina " characterized by blood extrava- 
sations. 

Without attempting a critical investigation of minor out- 
breaks of ocean pestilence, we may review the moat interesting 
of all the grand disasters assailing the fleet of one of the great- 
est of England's mariners. 

anbon's voyage kound the woeld. 
Anson's " Voyage Round the World " is replete with interest, 
and was published in London in 1749, the nominal editor being 
Richard Walter, M. A,, Chaplain to his Majesty's Ship Centu- 
rion. Benjamin Eobbins, the author of " Mathematical Tracts," 
was in truth intniated with working Mr. Walter's notes into 
shape, and produced a work of great accui'acy and repute. The 
Spaniards adopted, as we have seen, a policy of exclusion in 
their relations with the western islands and shores of the Atlan- 
tic, and such as would lead to conflicts and jealous aspirations. 
In the summer of 1739 it was foreseen that a war with Spain 
was inevitable, and Sir Charles Wager, deeply intent and active, 
; summoned Anson to the Admiralty. After some negotiations 
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as to the aWpB and force to be employed, the Duke of NeWffl 
tie, Principal Secretary of Sfjite, delivered on the 2Sth of June, " 
17iO, his Majesty's inBtractiona to Mr. Anson. And here we 
have a singular instance of that misdirection, so common in 
starting important aggressive operations, which must eo often 
have failed biit for the determined pluck and miflinching en- 
durance of England's army and navy. George Anson was sent 
to the South Seaa with Chelsea Ilospital invalids, and nearly 
half of the live hundred veterans who were the fittest for duty 
deserted at Portsmouth, and were replaced by two hundred and 
ten marines, raw and undisciplined men, culled from the diffe^ 
ent regiments, who went on board on the 8th of August, ena- 
bling the squadron to sail on the 10th of August, 1740. 

The statement is made by the editor (and it is important in 
such a record as this) that the Chelsea outrpensioners were op- 
posed to and alarmed at the prospects of a voyage, " hurried 
from their repose into a fatiguing employ, to which neither the 
strength of their bodies nor the vigor of their minds was in any 
ways proportioned, and where, without seeing the face of the ene- 
my, or in the least promoting the success of the enterprise, they 
wonld in all probability uselessly perish by lingering and painful 
dieeases." How trne these anticipations were we shall soon see. 

Ski^s composing the Squadron. 
" The squadron allotted to this service consisted of five men- 
of-war, a sloop-of-war, and two victualing ships. They were the 
Centurion, of sixty guns, four hundred men, George Anson, 
Esq., eomniander ; the Gloncester, of fifty gnns, three hundred 
men, Hichard Norris commander ; the Severn, of fifty gnna, 
three hundred men, the Honorable Edward Legg, commander ; 
the Pearl, of forty guns, two hundred and fifty men, Matthew 
Mitchel commander ; the Wager, of twenty-eight guns, one hun- 
dred and sixty men, Dandy Kidd commander ; and the Tryal 
flloop, of eight guns, one hundred men, the Honorable John 
Murray commander. The two victnalers were pinks, the larg- 
est of about four hundred, and the other of about two hundred, 
tons burden ; these were to attend us til! the provisions we had 
taken on board were so far consumed as to make room for the 
additional quantity they carried with them, which, when^ 
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had taken into our ships, thej were to be discharged." The 
16 shipe uumbered 1,510 men on board. 

After leaving St. Helen's Anson joined a convoy and traders, 
"making np eleven men-of-war and aboot one hundred and 
fifty sail of merchantmen, consisting of the Turkey, the Straits, 
and the American trades." On the 25th of October Anson's 
squadron and the two victaalers cast anchor in Madeira, having 
long parted company with the rest. They took in water, wine, 
and provisions, made some changes in the officers, and on the 
4th of November sailed, naming St. Jago, on the Cape de Verde 
Islands, as the first place of rendezvous in case of separation. 
If they did not meet the Centurion there, they were to mate 
the best of their way to the island of St. Catherine's, on the 
coast of Brazil. 

They first heard at Madeira of a cruising squadron, which 
thoy afterward ascertained was Don Joseph Pizarro's. A his- 
tory of the Spanish squadron is given by the editor.* On the 
Slat of December Pizarro heard of the treachery of the Portu- 
guese governor of St. Catherine's, of Mr, Anson's having arrived 
at that island on the 21et of December preceding, and of his 
preparing to put to sea again with the utmost expedition. Pi- 
zarro's fleet Buffered seriously ; and here the editor adds : " To 
all the misfortunes we had in common with each other, as shat- 
tered rigging, leaking ships, and the fatigues and despondency 
which necessarily attended these disasters, there was superadded, 
on board our squadron, the ravage of a most destructive and 
incurable disease," 

Instead of touching at St. Jago, Anson ordered his fleet to 
the Island of St. Catherine's on the coast of Bi-azil, 

*"Thifl squadron (bcaidea two ahipa mtended for the WcBt Indies, which did 
not part compaDj till after they bad left the JIadoiraE) was composed of the follow- 
ing menmf- war, commanded bj Dod Joseph Pizarro: Tho Asia, of sixtj-six guns 
and aeven bunilreii men, which waa the Admiral'a ship ; the Gilipilzcoa, of aeventy- 
four guna and seven hundred men ; the Qermiona, of Gftj-four guns and five him- 
dccd men; the fiaperanza, of fifty guns and four hundred and fifty men; tbe St 
Eitevan, of forty guns and three hundred and fifty men ; and a patacho of twenty 
guD9. These ships, over and above their complement of sailors atld marines, had 
on board an old Spanish regiment of foot, intended to reenforce the garrisons oa the 
coast of the South Seas. When this fleet had cruised for seven days to the leeward 
of the Madeiras, they lofl tUal atadoa in the beginning of Kovembcr, and steeced 
for the river Plate." 
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" Ou the 20th of November the captaina of the sg^nat 
represented to the Commodore that their ships' companies were 
very sickly, and that it was their own opinion, as well as their 
surgeons', that it would tend to the preservation of the men to 
let in more air between decks ; but that their BhijB were so deep 
they could not possibly open their lower ports. On this repre- 
sentation, the Commodore ordered six air-scuttles to be cut ij 
each ship, in such places where they would least weaken it.*^j| 

Anson^e Fleet Surgeon^a Opinion. 
And here we have a singular instance of that prescienot 
the part of a skillful surgeon which might have saved mai 
fleet if attended to. lie said : " And on this occasion I cajo | 
but observe how much it is the duty of all those who, eithei 
office or authority, have any influence in the direction of i 
naval affairs, to attend to this important ai-ticle, the preservatiS 
of the lives and health of our seamen. If it could be supposed 
that the motives of humanity were insufficient for this purpose 
yet policy and a regard to the success of our arms, and the in- 
terest and honor of each particular commander, should naturally 
lead us to a careful and impartial examination of every probable 
method proposed for maintaining a sliip's crew in health and 
vigor. But hath this always been done ! Have the late invent- 
ed plain and obvious methods of keeping our ships sweet and 
clean, by a constant supply of fresh air, been conjiidered with 
that candor and temper which the great benefits promised here- 
by ought naturally to have inspired 1 On the contrary, have not 
these salutary schemes been often treated with neglect and con- 
tempt ? And have not some of those who have been intrusted 
witli experimenting their effects been guilty of the most inde- 
fensible partiality in the accounts they have given of these trials? 
Indeed, it must be confessed that many distinguished persons, 
both in the direction and command of our fleets, have exerted 
themselves on these occasions with a judicious and dispaesionate 
examination, becoming the interesting nature of the inquiry ; 
but the wonder is that any could bo found irrational enough to 
act a contrary part in despite of the strongest dictates of pru- 
dence and humanity. I must, however, own that I do not be- 
lieve this conduct to have arisen from motives so savage as the 



OUTBREAK OF THE CALESTURE, 87 

first reflection thereon does naturally suggest ; but I ratlier im- 
pute it to an obstinate, and in some degree superstitioua attach- 
ment to such practices as have been long established, and to a 
settled contempt and hatred of all kinds of innovations, espe- 
cially such as are projected by landsmen and persons residing on 
shore. But let us return from this, I hope, not impertinent di- 
gression." 

OuQyreak of the Calenture. 

They crossed the equator on the 28th of ^November, and on 
the lltli of December they were thirty-four leagues off Cape 
St. Thomas, right in the yellow-fever belt. 

" We began to grow impatient for a sight of land, both for 
the recovery of our sick, and for the refreshment and security 
of those who, as yet, continued healthy. When we departed 
from St. Helen's, we were in so good a condition that we lost 
but two men on board the Centurion in our long passage to 
Uladeira. But in this present run between Madeii-a and St. 
Catherine's we were remarkably sickly, so that many died, and 
great numbers were confined to their hammocks, both in oar 
own ship and in the rest of the scLuadron, and several of these 
past all hopes of recovery. The disorders they in general 
labored under were such as are common to the hot climates, and 
what most ships, bound to the southward, experience in a greater 
or less degree. These are those kind of fevers which they usu- 
ally call calentures ; a disease which was not only terrible in its 
first instance, but even the remains of it often proved fatal to 
those who considered themselves as recovered from it. For it 
always left tbeni in a very weak and helpless condition, and 
usually afflicted with fluxes or tenesmus. By our continuance 
at sea all these complaints were every day increasing, so that it 
was with great joy that we discovered the coast of Brazil on the 
18th of December at seven in the morning." 

^Y7lat is a Calenture? 
Dr. Ferguson, Medical Inspector of HoBpitals, a most compe- 
tent observer at the close of the last century, and well acquainted 
with the West Indian islands, explains this word calenture, which 
even ComilHac has alluded to, and which was one of the earliest, 
possibly the earliest, name given to yellow fever by naval sur- 
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geona, who had never seen or lieard of the disease before enM 
ing, for the first tune, the deadly Atlantic belt. Dr. Fergnson 
sayB " soldiers and others have been attacked and died of yellow 
fever before they landed in the "West Indies, or could be ex- 
poeed to the influence of land miasmata in any shape." . . . 
" From this it would appear that a calenturCj the syuoeha of 
Cullen (the pure offspring of heat, ae pneumonia is of cold), 
nms a course similar to the yellow fever — ^the same as the true 
bulam." 

The run from Madeira lay right across the yellow-fever 
region, and the thirty-seven days in heavily laden ships, deep in 
the water and crowded with men and provisions, developed 
diseafie the nature of which is not doubtful. Special attentioD 
must be paid to the acknowledged state of health at St, Helen'a 
and the disastrous fever which immediately followed. 

JRest ai St. Catherine's. 

They anchored at 5 p. m. of the ISth off the N. "W". part of 
the Island of St. Catherine's. On the morning of the 20tb the 
squadron weighed and stood in ; a pilot went on board, and 
brought them to anchor in five fathoms and a half, in a commo- 
dious bay, called Bon Port by the Preneh. The next morning 
they weighed anchor again, running between the castles of Santa 
Cruz and St. Juan, and again anchored at one in the afternoon. 
" In this position we moored at the Island of St. Catherine's on 
Sunday, the 21st of December, the whole squadron being, as I 
have already mentioned, sickly and in great want of refresh- 
ments: both which inconveniences we hoped to have soon re- 
moved at this settlement, celebrated by fonner navigators for 
its healthiness and the plenty of its provisions, and for the free- 
dom, indulgence, and friendly assistance there given to the ships 
of aU European nations in amity with the crown of Portugal." 

The bad reputation for unhealthiness of the equinoctial or 
south seas has been referred to ; and below Capricorn, where 
the squadron was now anchored, the conditions for health were 
better, but still bad for infected sliips. 

The narrative continues : " Our first care, after having 
moored our ships, was to get our sick men on shore ; prepara- 
tory to which, each ship was ordered by the Commodore to erect 
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two tents ; one of them for tke reception of the diseased, and the 
other for the accommodation of the Burgeon and his assistants. 
We sent about eighty sick from the Centurion, and the other 
ships, I believe, sent nearly as many in proportion to the num- 
ber of their hands. As soon as we had performed this necea- 
eary duty we scraped our deeka, and gave our ship a thorough 
cleansing ; then smoked it between decks ; and after all washed 
every part wel! with vinegar. These operations were extremely 
necessary for correcting the noisome stench on board, and de- 
stroying the vermin ; for, from tho number of our men and the 
heat of the chmate, both these nuisances had increased upon us 
to a very loathsome degree, and, besides being most intolerably 
offensive, they were doubtless in some sort productive of the 
sickness we had labored under for a considerable time before 
our arrival at this island." 

No one who baa studied the history of yellow fever can 
doubt the nature of the evidence here before ue ; and it is espe- 
cially valuable as proving the undoubted development of the 
■plague at sea on perfectly healthy ships and with healthy people 
at tie time of departure from St. Helen's. 

The narrator speaks of the luxuriant soil of the island, fragrant 
woods, abundant fruits and vegetables, so that there is no want 
of pure apples, peaches, grapes, oranges, lemons, citrons, melons, 
apricots, and plantains. Onions, potatoes, cattle, and pheasants 
add to the abundance of the place ; and the water on the island 
"waa excellent, preserving at sea as well as that of the Thames. 
These data are all of great interest in relation to the salubrity 
of the region, which was undoubtedly greater than in the yel- 
low-fever equatorial zone. The editor says : " These are the 
advantages of this island of St. Catherine's ; but there are many 
inconveniences attending it, partly from its climate, but more 
from its new regulations, and the late form of government 
established there, "With regard to the climate, it must be re- 
membered that the woods and MUs wliich surround the harbor 
prevent a free circulation of the air. And the vigorous vegeta- 
tion which constantly takes place there furnishes such a pro- 
digious quantity of vapor, that all the night and a great part of 
the morning a thick fog covers the whole country, and con- 
tinnes until either the sun gathers strength to dissipate it or it 
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i by a brisk sea-breeze. This renders the place e 
and humid, and probably occasioned the many ievers and flg^ 
we were there afflicted with." 

The continued Eickness, which was not at all to be wondei 
at, is ascribed to the unhealthiness of the place, the melancholy 
proof of which was that the Centurion buried twenty-eight 
men since her arrival, and the number of Ler sick increased 
from eighty to ninety-six, a proportion which would undoubted- 
ly have been much greater had they anchored in the West In- 
dies or been detained by storms nearer the eyuator. 

The editor comments on Brazil, its gold and diamonds ; on 
the Rio Grande and St. Catherine's, where during their whole 
stay they were refreshing their sick on shore, wooded and 
watered the squadron, and cleansed the ships ; and Mi-. Anson 
gave directions that the ships' companies should be supplied with 
fresh meat, and that they should be victualled with whole allow- 
ance of all kinds of provisions. 

They left St. Catherine's on the 18th of January, and soon 
encountered a storm. The Pearl was nearly captured by the 
Spanish squadron. Captain Eidd died on the 31st of January, 
and Anson's squadron east anchor on the 17th of February at 
St. Julian's. The Tryal had lost her mainmast, and had to be 
repaired. There is no mention whatever of sickness here, ex- 
cept that Captain Saunders, who was promoted to the command 
of the Tryal sloop, was dangerously ill of a fever on board the 
Centurion, Captain Kidd'e death necessitated changes and pro- 
motions, and on the 27th of Febmary the squadron weighed at 
seven in the morning and stood to sea. 

On the 7th of March, in the morning, they opened the Btraits 
of I-e Maire ; and about 10 o'clock, the Pearl and the Tryal be- 
ing ordered to keep aliead of the squadron, the straits were 
entered by the latter, mth fair weatiier and a brisk gale. They 
all thought the greatest difficulty of their passage was at an end, 
and, animated by flattering delusions, they passed those memora- 
ble straits ignorant of the calamities then impending, and that 
the time drew near when the wiuadron would be separated, never 
to nnite again. They experienced, on leaving the southern ex- 
tremity of the straits, a violent storm. Donbling Cape Horn 
wtts discovered to luuoimt really to an enterprise, and for t 
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three succeeding montiiH the distresses with which they strug- 
gled could not easily be paralleled by any former naval expedi- 
tion. The tempesta were dreadful and occurred at deceitful in- 
tervals. On the 18th of March cold was intense, and I need 
not detail the accidents, separations, and permanent losses sus- 
tained from this time till the month of May, I wish here to 
note that yellow fever was evidently at an end before they 
reached Cape Horn, and the winter weather had doubtless 
cleared the ships of every vestige of that disease. It is instruc- 
tive therefore to see under what conditions, in these days when 
lime-juice and preserved vegetables were unknown as remedies 
for scurvy, this malady broke out. 

Our author says : " Soon after onr passing the straits of Lb 
Maire, the scurvy began to make its appearance among us ; and 
onr long continuance at sea, the fatigue we underwent, and 
the various disappointments we met with, had occasioned its 
spreading to such a degree that at the latter end of April there 
■were bat few on board who were not in some degree afflicted 
■with it, and in that month no less than forty-three died of it on 
board tlie Centurion. Eut though we thought that the distem- 
per had then risen to an extraordinary height, and were willing 
to hope that as we advanced to the northward its malignity 
would abate, yet we found, on the contrary, that in the month 
of May we lost near double that number ; and, as we did not 
get to land till the middle of June, the mortality went on in- 
creasing, and the disease extended itself so prodigiously tliat, 
after the loss of above two hnndred men, we could not at last 
muster more than six foremast men in a watch capable of 
duty." 

It is not my object to prolong this interesting chapter of the 
lijstory of seafarers' diseases. On the 9th of June the Centu- 
rion arrived, at daybreak, at the island of Juan Fernandez, 
■where the excellence of the climate, and the abundance of veg- 
etable productions of all sorts, constituted the beet possible 
remedies wherewith to recruit the squadron's renmant. "With- 
out relating the many brave deeds of the handful of men after 
leaving St. Juan, I may refer to the fact that the pink Anna 
had to be broken up as unseaworthy toward the end of August ; 
and our author adds as foUows : 
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"This traaaactiOQ brought tih down to the beginning of September, ^^M 
onr people bj this time were eo far recovered of the 8curv<r that tbero 1^1 
littJe danger of bnrying an; more at preaent ; and therefore I sbaU O^H 
Bnm up the total of oor loss ainoe onr departare from England, tlie b«^^H 
to oonTef some idea of our past suffering and of onr present strength. ^^H 
Lad buried on board the Oentarion since our leaving St. Helen's 293, I^H 
had now remuning on board 214. This will doubtJ ess appear a moat ^^| 
traordinarj mortality, but yet on board tbe Gloucester it had been dM^H 
greater ; for out of a much anialler crow than corn they tad lost tbe aa^| 
number, and bad only S2 remaining alive. It might be expected that ;^| 
board the Tryal the slaughter would baye been tbe moat terrible, aa I^H 
decks were almost constantly knee-deep in water ; but it happened otb^H 
wise, for she escaped more favorably than the rest, siaoe she only bmii^l 
43, and had novr 89 remaining lilive. The havoo of this disease Ikad fld^H 
still severer on tbe invalids and marines than on the sailors ; for on bo^^H 
the Centurion, out of 60 invalids and 79 marines, there remained onl; 4I^| 
valids, incloding officers, and II marines; and on board the Glouoeil^H 
every invalid perished, and out of 48 marines only S escaped. From ^^H 
account it appears that tbe three ships together departed from Engl^^f 
with 9lil men on board, of whom 626 were dead before this time ; so n^| 
the whole of our remaining orewa, which were now to be distribnted amO^^| 
tboae ships, amounted to no more than 335 men and boys — a number gra4^| 
ly insnfficient for manning the Centurion alone, and barely capable of ni^^l 
gating all tliree, with tbe utmost exertion of their strength and vigor. I^H 
prodigious reduction of oar men was atill tbe more terrifying as wa V^H 
hitherto uncertain of the fate of Fizarro's squadron, and hod reason to i^^l 
pose that some part of it at least bad got round into these seas. Indfj^l 
we were satisfied from oar own experience that tbcy must have aoffei^H 
greatly in their passage ; but tbeo, every port in the ^outh seas was op^^H 
to them, and the whole power of Chili and Peru would doubtless be unit^H 
in refreshing and refitting them, and recmituig the numbers they bad lai^^| 

A most striking example of tliQ vast difference there is ^H 
different seas, when an overcrowded ship ia on a perilous vojad^f 
may he adduced in the ease of the Centurion, -which fought ti^| 
Spanish galleon, a rich prize, amountiag to neai- $1,500,00^1 
which she captured off Cape Espiritu Santo. fl 

" The Commodore, when tbe action was ended, resolved to make the best 
of bis way with his prize for the river of Cantoo, being in the mean time 
fully employed in securing bis prisoners and in removing the treasure from 
on board the galleon to the Centurion. The last of these operations was 
too important to be postponed; for, as the navigation to Canton was through 
seas but little known, and where from the season of the year very tempest- 
noas weather might be expected, it was of great conseqaence that the ti 
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jnt on board tbo Oentnrion, wbich ship, by the presence of 
io-cbiet, the larger number of ber liands, and lier otlier 
1 doobtless better provided against all tlie casnalties of 
than the galleon. And the securing the prisoners waa a 
lore consequence, as not only the poesesiiJon of the treasure 
but the lives of the captors depended thereon. This was indeed an article 
which gave the Commodore much trouble and disquietude, fur thef were 
above double the nnmber of his own people ; and some of them, when they 
were brought on board the Oentarion, and had observed how slenderly she 
was manned, and the large proportion which the striplings bore to the rest, 
conld not help expressing themselves with great indignation to be thus 
tenten by a handfol of boys. The method which was taken to hinder them 
from rising was by placing all but the officers and the wounded in the hold, 
where, to give there aa much air as possible, two hatchways were left open; 
but then (to avoid any danger that might happen while the Ceoturion's 
people should be employed upon deck) there wna a square partition of 
thick planks, made in the ahdjie of a funnel, which inclosed each hatch- 
way on the lower deck and reached to that directly over it on the 
upper deck. These fTinnels served to communicate the air to the hold 
better thao could have been done without them, and at the same time 
added greatly to the security of the ship ; for, they being seven or eight feet 
bigh, it would hove been extremely difBcnlt for the Spaniards to have 
«lBmbered np ; aod, still to augment that difficulty, fonr swivel-guas, loaded 
with musket -bullets, were planted at the mouth of each funnel, and a sen- 
tinel with lighted nmtch was posted there ready to fire into the hold among 
them in case of any distnrbaoce. Their offioers, who amounted to seven- 
teen or eighteen, were all lodged in the first lieutenant's cabin nnder a gnard 
of six meni and the general, as he was wounded, lay in the Oommodore's 
oabin, with a sentinel always with him. Every prisoner, too, was snffi- 
mently apprised that any violence or disturbance would be punished witb 
Inatant death. And, that the Oenturion's people might be at all times pre- 
pared, if, notwithstanding these regulations, any tumult should arise, the 
miall arms were constantly kept loaded in a proper place, while all the 
men went armed with cutlasses and pistols; and no officer ever pulled off 
bis clothes when he slept, or when he lay down omitted to have his arms 
always ready by him. 

"These measures were obviously necessary, considering the hazards to 
which the Commodore and his people would have been eiposed had they 
been less careful. Indeed, the anfierings of the poor prisoners, though im- 
poBSibie to be alleviated, were much to be commiserated ; for, though the 
weather was eitremely hot, the stench of the hold loathsome beyond all 
conception, and their allowance of water just sufficient to keep them alive, 
ft not being practicable to spare them more than at the rate of a pint a 
day for each, the crew themselves having only an allowance of a pint and 
A half— all this considered, it is wonderful that not a man of them died 
during their long confinement, escept three of the woaaded, who expired 
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the aainB night thay wero taken, though it muat be confeaaed t 
graotost part of tlieni were strangely metamorphosed by the heat o( tho 
hold ; for when tbey were first brought on board they were sightly, robort 
fellon^B ; but, when, after above a month's imprison tnent, they were dis- 
charged in the river of Caaton, tbey were reduced to mere skeletons, and 
their air and looks correaponded much more to the conception formed of 
ghoata and specters than to the figure and appearance of real men." 

Here have we a splendid series o£ examples, indicating, first, 
the developmeut of mortal yellow fever when the squadron 
sailed westward from Madeira, crossing the line and sailing 
slowly southward to St. Catherine's Island ; secondly, of scurvy 
by improper diet and privations after rounding Cape Horn; 
and thirdly, the complete immunity with which a ship which 
had been badly infected with yellow fever (subjected, it ia 
true, to severe frost the first winter after the outbreak) con- 
veyed its crew and a host of prisoners across the Pacific Ocean, 
They suffered all the horrors of a short supply of water, and 
foul stenches from enforced imprisonment of crowds in the 
hold, and yet reached Canton without the loss of a single life 
by disease, such as would undoubtedly have decimated thena in 
the American archipelago. 

Captain Coolers Voyage. 

The history of Cook's celebrated voyage from 1772 to 1775 
affords an instructive and never-to-be-forgotten contrast to An- 
son's disasters from pestilence. Commanding H. M, ship Keso- 
lution, he had with him a company of 118 men, performing a 
voyage of three years and eighteen days throughout all the cli- 
mates from 52° north to 71° south, with the loss of only one 
man by sickness. " IIow great and agreeable, then, must our 
surprise be," said Sir John Pringle when presenting Sir God- 
frey Copley's gold medal, at a meeting of the Koyal Society, 
to Captain Cook, " after perusing the histories of long naviga- 
tions in former days, when so many perished by marine diseases, 
to find the air of tlie sea acquitted from all mahgnity ; and, in 
fine, that a voyage round the world may be undertaken with 
less danger perhaps to health than a common tour in Europe." 

To this day has the illustrious Cook's lesson proved almost a 
dead letter. He had the advantage of some, but still slight, 
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loiowledge of antiscorbutics. lie established a system of tliree 
watches for the crew ; the 6ailora generally had dry clothes to 
put on when they happened to get wet, and every precaution 
was taken not to expose them undnly to wet. Cook did not 
believe in seasoning his men by rough and debilitating means. 
They were compelled to keep clean not only in their persons, 
but with their hammocks, bedding, and clothes. The ship was 
Icept clean and dry between decks. Fires were used for airing, 
or the ship was smoked with gunpowder, vinegar, and water. 
"I had also," says Captain Cook, " a fire made in an iron pot 
at the bottom of the well, which was of great use in purifying 
the air in the lower parts of the ship. To this and to clean- 
' linesB as well in the Bhip as among the people, too great atten- 
tion can not be paid ; the least neglect occasions a putrid and 
disagreeable smell below, which nothing but lires will remove." 
j Facts enabled Cook exultingly to declare " that our having dis- 
I covered the possibility of preserving health, among a numerous 
[ ship's company, for auch a length of time, in sueh varieties of 
[ climate, and amid such continual hardships and fatigues, will 
I. make this voyage remarkable in the opinion of every benevo- 
I lent person, when the disputes about a southern continent shall 
\ iave ceased to engage the attention and to divide the judgment 
I of philosophers." 

The eloquent Pringle, addressing the Koyal Society aa he 
[ Handed Captain Cook the medal, said : " If Rome decreed the 
civic crown to him who saved the life of a single citizen, what 
I wreaths are due to that man who, having himself saved many, 
I perpetuates in your ' Transactions ' the means by which Britain 
1 may now, on the most distant voyages, save numbers of her in- 
I trepid sons— her mariners who, braving every danger, have so 
I liberally contributed to the fame, the opulence, and to the mari- 
I time empire of their country." 

I have purposely enforced this lesson by Sir John Pringle'a 
words, since history has to instruct us, not only concerning the 
I ravages of plagues, but on the conditions under which these are 
■ prevented. 
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Bryan Edwards on West Indian Feaer. 
Numeroua are Edwards's aUusiona to this subject, and i 
he saya : * 

" Four years have elapaed sinoe I closed the details of the militsiy o' 
tiona of the Britisli arniy in St, Domingo, and I grieve to say that » 
was tlien prophetic apprehension is now hecome historical fact. This CK 
opulent and beaotifiil colony, the bonst of Frnnce, and the gloty of the new 
hemisphere, is exponged irom the chart of the civilized world ! The pro»- 
pect of such lamentable rnin might give occasion for many obserratioiie 
and reflections ; and 1 shall present to my readers, in the following verj 
imperfect sketch (for auch it is in every sense), a few that occur to ine ; 
more than thia I dare not attempt. Were it in my power (as in truth it is 
not) to continue in a regular series the history of those sad events which have 
led to thia miserable cataEtrophe, I shoold indeed decline a task which would 
be equally disgusting to my readers and painful to myself. In a climate 
where every gale was fraught with poison, and in a contest with unconnted 
hoata of barbarians, what could the best efforts of our gallant countrymen 
effect? Tlieir enemies indeed flcdbefore them, but the arrows of pestilence 
puraned ond arrested the victora in their career of conquest I Scenes like 
these, while they afford but amall cause of gratulation to the actors them- 
selves, furnish no topics to animate the page of the hiatorian, who woold 
have little else to display but a repetition of the aame disafters — delusive 
promises, unrealized hopes, unavaUing exertions, producing a complication 
of miseries, disease, distraction, contagion, and death! 

" At the same time (although I know not that the reader will derive anj 
great degree of consolation from the circnmstance) it is incumbent on me 
to observe that, during the disastrous period of which I treat, I have not 
hoard that any misconduct or neglect was ever fairly imputed to those per- 
sons who had the direction of the enterprise, either in the pnblio depart- 
ments of Great Britain, or in the scene of action itself. The names of 
Williamson, Forbes, Simcoe, "Whyte, and Maitland cari^ with them a dem- 
onstration that neither courage, nor energy, nor military talents were at any- 
time wanting in the principal department. Ke&nforcements of troops, too, 
were sent by the British Government with a more liberal hand than in for- 
mer years. Toward the latter end of April, I79B, the Slat and 9Gth regi- 
ments (consisting together of 1,700 men) arrived from Ireland ; the 92d, 
from Gibraltar, landed 980 men in Augnat; and in April, 1799, the 6etii 
and 69th regiments, consisting of 1,000 men each, with 160 artillery, ar- 
rived from the same place, under the command of General Bowyer ; so that 
the whole number of effective men which had landed in St. Domingo down 
to this period (inoluding some small detachments sent up at different times 
from Jamaica) amounted to 9,800. In June following, fonr regiments of 

" " ffiatory of St, Domingo," pf . 383-886, London, 1801. 
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Infantry, and a part of two others, arrived from Cork, under tlie commanii 
of General Whjte. These were soon afterword followed by seven regimenta 
of Britiflh togatLer with three regiments of foreign cavalry; besides two 
IS of British, and a detachmeut of Dutch artillery ; making in all 
a further reenforcement of about 7,800. 

" Bat what avail the best concerted schemes of human policy against the 
dispeoaations of Divine Providence ? A great part of these gallant troops, 
most of them in the bloom of youth, were conveyed, with little intermission, 
from the ships to the hospltel — from the hospital to the grave I Of the 82d 
regiment, no less than 630 became victims to the climate within the sLort 
space of ton weeks after their landing. In one of its companies no more 
-'Uiaa throe rank and file were fit for dnty. Hompeach's regiment of hnssara 
la reduced in little more than two months from 1,000 to 300, and t/ie 96th 
regiment periihed to a man/ By the 80th of September, 1796, the regis- 
ters of mortality displayed a moamful diminution of no less than 7,530 of 
the Britiah forces only ; and toward the latter end of 1797, out of the 
whole number of troojis, British and foreign, which had landed and were 
detained in thU devoted country, during that and the two preceding years 

L (certainly not far short of 15,000 men), I am assured that not more than 

Vs,000* were left alive and in a condition for service. 

W' " ' In these adventures,' observes Mr. Burke, ' it is not an enemy we have 
to vanquish, but a cemetery to acquire. In carrying on war in the West 
Indies, the hostile sword is mercifol; the country itself is the dreadfnl 
enemy ; there the European conqueror finds a cruel defeat in the very fruits 
of his Buecess. Every advantage is but a new demand for recruits to the 
LWeat Indian grave.' Let ua also hear on this subjeot the Poet of the ' Sea- 

" ' Then wastefnl forth 
Walks tlie dire power of pestilent diaeaae, 
Sick nature blasting, atid to heartless woe 
And feeble deaol scion casting down 
The towering hopes und all the pride of man t 
Such as of late at Carthngona quenched 
The British fire. 

Gallant Yemon saw 
The miserable scenes. 

Heard nightly plonged amid the sullen waves 
Ths f rcijuent corse ! ' 

(Thomson.) 

18 miserable scone, however," says Edwards, "has been freqnently 
Bpeated since the siege of Carthogena, where the disease was imported from 
■tiie West Indian Ocean. It was exhibited at the Havana jn 1762 ; at the 
8t, Jnan, and lately in the Windward Islands; but nowhere, I believe, 
[■■with greater force and effect than in St. Domingo." 

* " The loss of seamen in the ships employed on the coast is uot included. It 
.; be stated very moderatclj at 5,000 men." 

r 
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YeUow Fever in British and French Guiana. 

There are three centers of epidemic ontbreaks of yellow 
fever wliich, without special reference to chronological order, 
tend to throw light on the conditions existing in the most in- 
salubrioos ports, and which have, to some extent, nuBled tbe 
most skillful observers. 

Dr. Daniel Blair pnbKehed a work on yellow fever as it 
invaded British Guiana. This is a low, flat, very marshy cotm- 
try, lying between 6° and 8° north latitude, having a aniform 
high temperature and humidity, and its climate has obtained > 
very ill repute from the ravages of this epidemic. 

Yellow fever had been in Georgeto^'n in 1819, bat its 
characteristics had been forgotten ; it had passed from mem- 
ory, and the harbor had acquired a high character for healthi- 
ness. Nevertheless, the mercantile part of the town was low, 
overcrowded, and in far too close proximity and too nearly on 
the level with the shipping. Water Street and Robb's Town 
are embraced in this region. The " mud-lots " of Water Street 
formed by the embankment that prevents the overflow of the 
river-tide, have attached to each a "stelling," or landing-wharf, 
extending beyond the buUdinga into the shelving elay-bed of 
the river. Seven pubUc stellings, at several intervals, keep tip > 
free commnnieation between the city and the shipping. Acroffl 
Water Street six sluices discharge the drainage and sewerage 
past the stellings into the river. The bulky materials of any 
kind floating among the piles are necessarily entangled and 
detained below the stellings. Over some of the stellings, where 
the water is quiescent, the most offensive smells arise, and the 
white paint of the wooden houses is speedily reduced to met(dlio 
lead. 

It was on the mud-lots of Georgetown and their immediate 
neighborhood, close to those steUings where ships for the Weat 
Indies lie alongside, that a number of cases, soon recognized as 
mortal yellow fever, were recognized by the physieiana of the 
city, including Dr. Blair. The importa,tion by the shipping waa 
not traced nor apprehended. But, for aU that, Bkir did not 
overlook, in the low room where he witnessed his earhest case, 
that it was a " filthy hole," with a sickening smell of Fotten H 
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Ball, tobacco, damp, and dirt. This original neighborhood, most 
1b to the shipping, maiDtained its vimlence dming the 
tepidemie, though this was most prevalent at the very mouth of 
ie river, the moorings most sought after by shipmasters on 
Iccount of the advantages of the free, open breeze. 

Till 1842 Dr. Blair had charge of the plantation hospitals, 
Band he noticed that, in proportion as the immigrants approached 
iown or eoastward in their locations, the yellow fever predom- 
inated, and as they receded the intermittent fever asserted 
rapremacy. Whatever might be the cause inducing the epi- 
demic, Dr. Blair had sufficient evidence to show that inquiries 
a this matter must be directed to the shore. " Some new ele- 
le says, " is required in the generation of yellow fever 
(esides what is to be found usually within our embanltments, 
jid it is in all probability dependent on a sea change." 

The disease was recognized as not contagious. Dr. Blair 

leclared that opinion in Demerara as " totally obsolete." In 

||.852 he witnessed another epidemic, and speaks of cases in his 

fcrivate practice as occurring in the neighborhood of Robb'e 

bellings. 

X may incidentally mention that a careful account has been 
biven by a French naval surgeon, Dr. Lncien Richepin,* of the 
Introduction of yellow fever in French Guiana in 1873 ; and his 
lata assured him, and '■'■for his part he was profoundly con- 
'/need," that the yellow fever which broke out in 1872 in Gui- 
Lana was developed in the hold of the Topaze. Men on board, 
K«}Idiers and sailors, were there infected, "and the seeds of the 
here fructified as on a propitious soil." 
He cites a case from the second volume of the " Archives of 
N'aval Hygiene," for 1864, which establishes propagation by 
j^othing. Six men out of eleven, who lived with the pay- 
aster, were seized with yellow fever, and in this paymaster's 
Jhonse were deposited the clothes of the soldiers who bad died 
1 tlie hospital. 
Another instance is most instructive, showing the influence 
W^>f atmosphcno communication or isolation. At Tampico a 
■heompany of soldiers was lodged in barracks contiguous to the 
•hospital, but separated by a high wall. For two months there 
• " ThSsG pour le Doctoral en llfideciae," Paris, 1876. 
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waa complete immunity. Windt>w-s were then made in tMi 
wall, and the eoldjers, so far spared, were attacked in a f er 
daje, and decimated by the plagoe. 

Yellow lever on the African Coast. 
If we CTosfl tlie Atlantic in the same degrees of latitude pre- 
cisely ae Giuaiia, we find another clinching gronp of facte vhidi 
ropport most strikingly the uaval origin of yellow fever. We 
do not lack data. A high anthori^, Mr. K. Clarke, late sargeoa 
to the natives on the west coast of Africa, contribnted a valo- 
able paper to the Transactions of the Epidemiological Society 
in 1S63. I need not detail the conditions which render tha 
region so deadly to Enropeans. He tells as, " the epidemic or 
yellow fever, which at uncertain intervals scourges the coloniei 
of Sierra Leone and the Gambia, is wholly unknoxcn. on Qdt 
coast" Speaking of Cape Coast Castle, which was built by the 
Portuguese in 1612, and has been held by the British since 1678, 
he says : " The removal of the jangle and the tillage of the uraeta 
lands in tlie neighborhood of Cape Coast would free it from a 
perpetual source of febrile and dysenteric diseases, which at »1I 
times more or less afllict its inhabitanta." The sanitary condi- 
tion of the town of Cape Coast is deplorable. No public cfca- 
dnis; foul stenches everywhere; by-paths and beach ofieusiTe 
from accumulations of human ordure or filth ; turkey-bnzzard% 
many cure, and ill-conditioned hogs, devour the excrementitione 
matters which are left to rot upon the street ; a ravine — a vaat 
surface-sewer — is strewed over with animal and vegetable refuse 
in every stage of decay ; at the seaside where it terminates, the 
surface-water is dammed up by the sand thrown np by the surf 
on shore, and is there collected into fetid pools. The houses in 
Cape Coast are so closely connected that a free current of wr 
between them is much impeded ; the population is condensed^ 
for a number of families occupy each hut or house. The mass 
of the inhabitants hiry their dead in the l/asement floor of their 
houses, a practice not confined to the pagan part of the populii- 
tion, but also practiced by many respectable and wealthy fami- 
lies. Precious relics and gold-dust are buried with the dead, 
and in times of trouble the tombs are opened, and the gold so 
deposited is apphed to meet pressing claims. Mr. Clai-ke inci- 
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ientally states that King David had a large treasure placed in 
s tomb by his son Solomon. 
During a service of nearly twenty-three years' duration at 
Sierra Leone and the Gold Coast the diseases afflicting Euro- 
ere seen by Mr, Clarke among the natives — fevers gen- 
l slight ; intermittent and typhoid prevalent. Yellow fever 
^ever attacked the natives in 1837, 1838, 1839, 1847 or 1859. 
^t is confounded with amall-pos in records of deaths, and this 
s led to confusion. 
Elephantiasis and lepra in all its Hideous forms prevail : 
Sierra Leone is well known as possesaing a most insalubrious 
ilimate. It is a terra inhospita for all Europeans who venture 
lo reside in it, but it has suffered from yellow fever only in 
iiB way that this disease has attacked at intervals the several 
STest iidian islands. 

From the Army Medical Department Reports we learn of 
I severe epidemic in 1815, but the first authentic notice of yel- 
ow fever in the colony is due to Copeland, who mentions that 
Heveral eases occurred among the seamen. The garrison re- 
mained exempt. In 1S32 the first epidemic at Freetown oc- 
curred, and was ascribed to the captain of a merchant- vessel 
who took ill after having piloted H. M. S. Ranger into harbor. 
5'he timber vessels were the most affected. 

le forbids my following the recorded outbreaks from 
British official documents or the really classical works of Dr. 
B^renger Errand on yellow fever in Senegal, The history is a 
ifepetition of the history of the disease in the West Indian isl- 
jide, but it illustrates most forcibly the manifestations of the 
gialady primarily in the shipping and most frequently in the 
fimber-laden mercantile craft ; thence the disease enters the isl- 

Bads and seaports, having reached Cape Coast Castle and Elmira 
aring the Ashantee campaign in 1873 (as any one might have 
a it probably would), uniformly sparing the negroes, and 
never traveling, much less originating, beyond the confines of 
^tke pestilent cities. 

TeUow Fever in Charleston. 
I am indebted to Dr. J. M. Toner, of Washington, for his 
Valuable essay on " the Natural History and Distribution of Tel- 
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low Fever ia the Uuited States fi-oin 1863 to 1874." In thia lie 
pointe out very distinctly the infinenee of elevation on the <& 
ease and its preference for the low lands of the Gulf States and 
the Atlantic coast— density of population or crowding in eitieB 
favoring the spread of the disease. 

Charleston, South Carolina, is only ten feet above the level 
of the sea, and lias been more frequently affected, since 1699, 
than any other city in the United States, excepting INew Orleans. 
It has had fifty-three epidemics in 220 years, whereas New 
Orleans has had 74 since 1769. Charleston has been eingularly 
exposed as a low-lying port readily accessible to vessels from 
the yeUow-fever belt and bathed by ocean water, so favorabte 
to the disease, whereas New Orleans is on an inland river. The 
much more extensive trade of the latter and its position acconnt 
for its frequent infection Bince its first epidemic 110 years einee. 

If there be any city in the United States where the local 
origin of yellow fever might by some be deemed possible, it is 
Charleston ; and probably the same conditions exist nowhere 
else. It is easy, however, to see that these features acconnt 
more readily for the production of the disease in ships in tie 
harbor than in the ci^ to wliich it has so often been communi- 
eated from the sliipping. 

I have had the privilege of perusing a very interesting re- 
port of Dr, A, N. Bell, whose investigation of the tidal drains 
of Charleston is very suggestive in relation to the infiuences 
favoring the inroads of the disease. 

The city is built on quicksand. The old drains bad been 
laid down without any definite plans on different levels, and 
ending in eul-d^^aea. Dr. TVilliam I, Wragg was the author of 
the tidal drains, built at a dead level 30 inches above mean low 
water, and the top of the arch a foot above ordinary high water. 
Water-tight doors were provided at each end, so that at the 
highest tide those at the upper end would be opened for a 
couple of hours or more to admit of filling the drains ; then 
these doors were closed, and at the next low tide the lower gates 
would be opened to empty the drains. The wash was always 
in one direction, and, so long as a special drain attendant was 
employed, the stagnation of sea-water and organic refuse a 
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never allowed to undergo tlie deleterions changes which would 
obvioufily occur with time and high temperature. 

The drain-keeper was dismissed, and the police permitted to 
undertake and neglect his duties on a change o£ administration, 
after the tidal drains were in fair working order. The result 
has been the filling up of these dead-lerel passages, which, con- 
trary to the original intent, have been made the receptaclee for 
the sewage of houses and public institutions. 

Dr. Bell, well acquainted with the special evils attendant on 
stagnant sea-water charged with excreta, shows that the tidal 
drains were solely adapted to surface and soil water. They are 
certainly the most dangerous devices of man in such a latitude 
and such a port as Charleston. They are now almost complete- 
ly obstructed, and a source of accumulating danger. The let- 
ting in of the tide at high water and opening the gates at low 
water now flashes nothing. It merely saturates the contained 
mass, trickles out equally at both ends, and saturates the eon- 
tiguouB soil by leakage. The filth in the sKps and on the river 
front is exceedingly offensive, and a coating of lead paint is black- 
ened in a night. Sulphuretted hydrogen is there evolved where 
the charged sea-water is imperfectly aerated, and there seems 
to be fair ground for the belief that these conditions, which in 
a ship at sea or in a foul harbor in the "West Indies will engen- 
der "yellow fever, may have been sufficient to engender a fatal 
ship fever and possibly yellow fever in Charlceton harbor. 

This is related in the " Official Report " of Dr. Robert Leb- 
by for 1870. In that year, "the first case of fever which 
approximated yellow fever oceuiTed on board a schooner laden 
with coal from Philadelphia at Johnson's wharves, on Cooper 
Biver, northeastern section of the city. The schooner had been 
at this wharf for several days, and the mate sickened August 
30th and died September 3d. A second case of a mild type 
was a clerk of the "W. P. Hall on Brown's wharf. Again, on 
board the barque Sylph, which discharged her ballast of rook 
and sand, and, loaded with naval stores, hauled out into the 
stream off East Battery, the first mate sickened that night, then 

the second mate, and afterward two boys The two mates 

died, and the boys recovered. Several vessels at Marshall's 
wharf, and other wharves near the outlets of large drains, had 
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tJieir crews attacked with this fever. From all the inf ormatian 
I have been able to collect, I am of opinion that the fever was 
of local origin." 

Dr. Bell eontinnes : " In one of these dips, and on one d 
the hottest days of my inspection in AugUHt, I observed dredg- 
ing going on at low water, with the view of getting rid of the 
liquid filth dammed np by the solid deposit at the onter margm. 
The loaded flat was pulled off to tlie edge of the channel only, 
and the load there damped, in position to be swept back by the 
tide to the place from which it was taken, or into neighboring 
slips." 

" Many of the honees of the poor people are devoid of ds- 
terns, and tlie only drinking water is that which is enpplied by 
shallow wells, virtual drain-holes of the foul premises. On in- 
quiry among the families, I learned that their dead childresi 
were more numerous tlian their living ones." 

Sullivan's Island and Mount Pleasant — summer resorts com- 
posed of sand-dunes ; a very small portion turfed and few shade 
trees — ihe sandy surface the "catch-all" of all the filth — 
when the air is still evolve the characteristic odor of a dung 
heap. Mount Pleasant is under better cultivation than Sulli- 
van's Island. Both commonly subject to yellow fever whenever 
it prevails in ChariestOD. 

This apparent exception to m; view of the impossibility of 
engendering the disease on land may torn out to be one of the 
clear iudications of the soundness of the doctrine I am incnl- 
oating. The coal-ship in the R«king harbor under the infloeoee 
of protrscted heat and humidi^ coold engender yellow fever in 
Angnst as readily in Gtaxketaa ks in the port of Kingston, 
JanuicK, or Havana, vbere sueh events have no doubt been ex- 
oeeciingly oomnMiL A altip cntetii^ Charieston with patrid 
bi^e-vater, mod ooDtanuaated by infihtatioa of the putrDGCE»t 
nuxtam ia the C3uricEtoa stqe, wosM oonstitnte an admirable 
pest-tnp, and &e meaaa of pn^agating infection when onoa H 
malignant fEraient had gtiiMd n^nnM^. 

E^^mu (HiUr tnh ^ TtlU^ Fet>tr. 
Fflfipetti^dirQiKilogy, bai* again I desire to show t 
porta iffaefeed on Um oeeu AoN^ or Ae tovB£ on the! 
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and French rivers, have derived all tlieir yellow fever from the 
tropical Atlantic. 

The earlier invasions of this eentniy secured to science many 
excellent eontributionB, especially from French and British phy- 
sicians. The disease afflicted many porta, such as Cadiz, Car- 
thagena, Gibraltar, Leghorn, and Malta, and harassed the French 
and British fieets and troops in Egypt. 

To Baron Larrey we owe one of the most singular — and in 
a pathogenic sense — one of the moat instractive records of this 
plague. It seems to have spread among the wounded like 
erysipelas or septicEemia, and we must not forget that it is a pu- 
trefactive disease. Larrey * relates that the mortal accidents 
which afflicted the wounded, after the battle of Heliopolis and 
the siege of Cairo in 1800, led the French soldiers to fear that 
the enemy's balls had been poisoned. It was easy to dissuade 
them of this, but not so easy to arrest the effects of the malady. 
It appeared on the 5th of April and lasted to the end of May, 
attacking only the formidably wounded. It was a genuine yel- 
low fever. Two hundred and sixty wounded of all kinds died 
with this comphcation, out of about six hundred from the siege 
of Cairo to the taking of BoulAg. 

Dr. Savaresz, who saw the yellow fever in the Antilles, 
recognized the disease attacking the wounded as typhus iatero- 
dea of the English and French nosologists — the vomito prieto 
of the Spaniards. 

The English who followed the French in Syria and Egypt 
Suffered of yellow fever in their ships. 

Recent Ou^eaka in France and England. 
The activity of commerce between England, France, and the 
"West Indies has, at times, been attended by the accidental arrival 
of cases of yeUow fever, further north on the European than on 
the American Atlantic shores. Dr. F. Mllier has, by his work on 
YellowFever at St. Nazaire,".rendered memorable an outbreak 
at this port, on the Loire. He has pointed out, in the first place, 
that the majority of the European outbreaks of yeUow fever 
have been due to sugar ships. In the special invasion he reports, 
the focus of the malady was in the ship itself, and the hold was 
•"Ufiaoireg de CIiinirgiD Militaire el CatnpagneB." Paris, 1812. 



106 YELLOW FSTEB A. SiXmOJJ. DISEASE. 

its seat. So long as this hold remained closed, a very 1 
number of accidents occurred in crossing the Atlantic, bnt i 
was on opening the Bcuttlea and hatchways that the difiease 
spread in the port, in the ships and among people engaged on 
the infected vessel. This might be compared to a lethal weapoa 
which exploded, killing all within its reach. The delinq^nent 
ship, the Anne Marie, had left Nantes for Havana, which it 
reached in ballast on the 12th of May, 1861. On the 13th of 
June she left with all hands healthy and a cargo of sugar; she 
passed through Florida Straits, and was becalmed twelve dayn. 
The heat was intense, and abundant rains and tempests contrib- 
uted to render the passage tedious. It was seventeen days after 
leaving Havana before a man became sick. A young sailor, 
nineteen years old, was seized on the lat of July, Later the 
same day another was attacked, and the two died on the Sth. 
A third case occurred on the 2d, and so forth till eight sailors 
were down and then the captain took it. Nine cases altogelier 
occurred among sixteen persons, and two died. Twenty days 
after the last death, on the 25th of July, the vessel reached St. 
Nazaire, and from the length of time without a case no quaran- 
tine was enforced. I shall not detail the cases which occurred 
in two ships which were moored near the Anne Marie, or on 
land among persona who frequented or came near the vesseL 
A limited outbreak was the result in the northern parts of 
France. 

Dr. George Buchanan was called upon officially to report on 
an outbreak of yellow fever at Swansea, in South Wales. Lati- 
tude 51° 37' north, and longitude 3° 55' west. Population in 
1861, 42,581. The outbreak was unprecedented, and Mr, John 
Simon has epitomized as follows : " The broad facts of the case 
may be told in very few words under the following two heads: 
First, the Hecla left Cuba on the 26th of July with cases of 
yellow fever on board, had successive new eases till toward the 
end of August, entered Swansea harbor on the 9th of Septem- 
ber, with one of her seamen dying and two others but conval- 
escent from tlie fever, and wa£ immediately moored alongside a 
wharf, where she landed her sick, discharged (tliongh not unin- 
terruptedly) her cargo, and remained stationary till the 2Sth ; 
when remonstrances, which at last had become irresistible, led 
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to her being removed from within the dock. Secondly, from 
September 15th, six days after her arrival, to October 4th, six 
days after her removal, Swansea witnessed the entirely new 
phenomenon of yellow fever attacking in auecessiou some twenty 
inhabitants of the town, besides others who suffered less defi- 
nitely, or more mildly ; and this not indiscriminately over the 
whole large area of Swansea, but only in definite local relatione 
to the ship ; while at LlaneUy there also fell sick in the same 
way three of the crew of a small Tessel which had been lying 
alongside the Hecla at Swansea." 

Still more recent but isolated cases have oecm-red, but I shall 
notice only one which enforces the lesson that a disease which 
can originate at sea need not be referred to any port the ship 
has touched. 

Clean Bills of Health. 

In the " Lancet " for May 12, 1877, a case is reported of a sick 
German seaman landed from the brig Daring, which had arrived 
at Salcombe from St. Lucia. The captain had a clean bill of 
tealth from the latter port, which may have been quite correct 
if the disease developed at sea, and Messrs. Cornish and Webb, 
medical officers of the union, recognized all the symptoms of 
yellow fever in their patient, who died after removal to the 
Eospital of the Kingsbridge "Workhouse, Wlien the nature 
of the disease was discovered, all other patients were removed 
and the building submitted to a process of disinfection, 

With this I shall rest satisfied, and merely indicate by a rapid 
survey of the West Indian Islands how singularly their experi- 
ence tallies with the observations made at New Orleans, Charles- 
ton, or other ports where we now know the disease never does 
and never can originate spontaneously within the city precincts. 
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The island of Martinique, in 14° north latitude, has been 
afflicted most frequently with yellow fever. Its history in a 

ie indicates why it should, for it has been the center of very 
'active operations, before and since the creole was known. If 
yellow fever springs from the soil anywhere, it is in the island 
of Martinique ; but every autochthonous disease on the globe, 
that has yet been described with any precision, has been traced 



to a lunited area marked by special conditions, as in the case of 
agne, cholera, and the more recent Oroya fever. The diseaise 
always continues pomewhere within the belt of ite origin, at its 
appropriate season and under well-known conditions. It is tme, 
taking the widespread anthrax of animals, or malignant pnstale 
in man, that it shifts its ground ; and in the hot, dry season, when 
it proTails on clayey soils, it does not appear on less retentive 
lands ; and vice versa, in warm, wet years, it spares the heaTj 
clays. 

All familiar with similar interesting maladies in men and 
animals know that the circumstances under which the indige- 
nous diseases are made manifest, or attain exceptional ■virulence, 
are known, and constitute the basis of well-directed precaution- 
ary measures. But I challenge any one to glean, from the many 
volumes which a century has produced relating to yellow fever, 
anything lite so definite a statement as can be made off-hand 
relating to endemic and enzootic affections scattered over the 
whole world. 

Let any one consult the annexed table, which I have pre- - 
pared after Cornilliac. There are two outbreaks in the seven- 
teenth century — one short, in 1669, and the other long, of 24 
years, with an intervening period of 13 years, during which the 
island was absolutely free. The years when it was only par- 
tially free are those figured in italics, and the number is set out 
in the right-hand columns. During the eighteenth century we 
have four epidemic periods, of 13, 6, IS, and 17 years respectivB- 
ly ; but the jwriods of immunity are actually longer, viz., 15, 14^ 
6, and 19 years respectively. "With the more active commerce 
of the nineteenth century, we connt from 1810 to 1873 four 
outbreaks, the duration of which was 12, 7, 8, and 5 years, and 
with this aggravating sign, that they were years without any 
seasonal intej-mission — ^no respite, but continuous mortality. 
The periods of immunity are also four, viz., two of 8, a third 
of 6, and a fourth of 10 years, when the island enjoyed perfect 
health. 

Admitting, for argument's sake, that this chart may not be 
absolutely accurate, it is certain that other West Indian ielandB 
of bad repute, and indeed all of them, manifest similar and 
more startling contrasts, which prove, with absolute and ineon- 
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trovertible certainty, tliat yellow fever never did, and therefore 
never will, appear as a land disease or a disease of tlie land, au- 
tochthonous or indigenous, on any of the Weflt Indian islands. 



ODADELOUPE.* 

This French island, in latitude 15° north, was discovered in 
1493 and occupied in 1635, when it was first attacked with yel- 
low fever, as it was in 1640, 1648, and 1653. The interveniog 
years were healthy. We then have to jump one hundred and 
forty years, viz., to 1Y93, for an outbreak, and then nine yeara 
to 1802. The malady prevailed m 1803, 1805, 1807, 1814, 1816, 
1824, 1826, 1838, 1841, 1843, 1852, 1853, 1854, 1855, and 1856; 
BO that up to the last year given by Comilliac in his " Chronol- 
ogy," viz., 1861, there were only sixteen epidemic years and 
forty-five of absolute immunity. 

Other Islands. 

Let us take the islands on which it has been asserted that 
yellow fever was firet seen : 

Isabella, in latitude 19° north, discovered by Columhofl ia 
1493, was affiieted in 1494 and 1495, and not once 6ince. 

Vega Royale, in latitude 19° north, is supposed to have been 
visited by the disease in 1496, though it was not regularly set- 
tled till 1500. Smce then no disease. 

Hayti, or San Domingo, situated in latitude 18° north, was 
peopled in 1498. It suffered three outbreaks in the sixteenth 
century, viz., in 1503, 1533, and 1585. Then we have to skip 
to 1792, 1801, 1802, and 1805 ; bo that we have four invasions 
and only four years' prevalence as an epidemic in nearly two 
centuries. How does this indicate an autochthonous disease 
springing from the soil "i 

Trinidad, much nearer the tropics than the foregoing, viz., 
in latitude 10° 40' north, discovered in 1498 and settled in 1797, 
has bad one outbreak, in 1838. 

Curngoa, in latitude 11° north, settled in 1634, was affected 
with yellow fever in 1750 and 1760. 
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Tobago, situated in latitude 11° north, haa had two epidera- 
icBj one lasting two years, the other one. 

Barbadoes, in latitude 12° north, settled in 1646, suffered in 
1647, 1601, 1693, 1694, 1696, 1699, 1701, 1715, 1721, 1723, 
1733, 1750, 1760, 1763, 1766, 1767, 1792, 1793, 1794, 1795, 
1811, and 1814. This ugly-looking list only gives twenty-two 
years out of two hundred and fifteen, counting up to 1861. 
How did local conditions vanish which developed the diseafie 
only one year in ten, with two intervals as long as forty-four 
and forty-seven years ! 

Saint Vincent, in latitude 13° north, has had the difiease 
once since its settlement in 1C60, 

Saint Lucia, in latitude 13° north, three times since 1639. 

Dominica, in latitude 15° north, five times since 1660, 

Montserrat, discovered by Columbus in 1493, has had four 
outbreaks since 1632. 

Sainto Croix, in latitude 17° north, has since 1640 suffered 
ten years, of which six were in succession, from 1794 to 1800. 

Saint Christopher is one of the islands early recorded. It is 
fiitnatod in latitude 17° north, was settled in 1625, and suffered 
in 1648, 1652, and 1653. During the present century it waa 
infected, probably by the French fleet, in 1812, 

Ni&ves, in latitude 17° north, established in 1628, has had 
one outbreak, in 1706. 

Antigua, also in latitude 17° north, settled in 1629, has had 
"but ten epidemic outbreaks, and the longest duration of the 
disease on the island was tliree years, 

Porto Rico, in latitude 18° north, settled in 1508, was that 
year affected, and again invaded in 1843. 

Jamaica, reputed not long since to he always infected, was 
discovered in 1494, in latitude 18° north. It was settled in 
1509, and bad no yellow fever till 1691— that is, for one hun- 
dred and eighty-two years after its being first peopled. Since 
then, and prior to 1861, it bad only eight epidemics, the last in 
1819. 

Saint Thomas, in latitude 18° north, has had only three epi. 
demies since 1650, the date of its settlement- 
Port de Paix, in latitude 19° north, has had only one epi- 
demic outbreak, lasting the two years 1690 and 1691, since 1663, 



Cap Frangais, in latitude 19° nortli, liad 17 epidemic yeaia 
in the IStli century, none in the 17th, and only two — 1801 and 
1802— m the 19th. 

Port-au-Prince, in latitude 19° north, settled in 1668, had 
the disease in 1795 and 1796. In the 19th century, up to 1861, 
it was afflicted only m 1838, 1840, 1S41, 1843, 1844, 1845, 1850, 
1853, and 1854. 

Lastly, Cuba, in 23° north latitude, settled in 1511, had no 
yellow fever till 1762 ; then m 1793, 1794, 1800, 1801. 1804, 
1811, 1819, 1829, 1833, 1838, 1840, 1844, 1861. This, "the 
Pearl of the Antilles," whence the United States has been so 
often infected, haa had thirteen epidemic outbreaks in 350 
years. 

The foregoing data are certainly sufficiently accurate to show 
that, on the most frequently, as well as the least frequently, af- 
fected of the "West Indian Islands, the record of positive epidem- 
ics shows habitual health, and not a standing state of yellow-fever 
contamination. It is, I believe, safe to infer that for the past 
two centuries no single year has been free from infected ships 
on the Atlantic. How and where did they become infected 1 
Often, we know, they have shown disease in harbor without 
communicating it to land, and it is very likely that, in a port 
like Havana, with stagnant water contaminated by sewage, fre- 
quent outbreaks on ships have arisen while at anchor. This 
gives great importance to Dr. Vaaderpoel's suggestion respect- 
ing tlie purification of Havana harbor, and the project can only 
result in good. I trust I have said enough in the foregoing 
pages to indicate that a careful survey and sanitary history of 
each island should be made, so as to prove whether the proxi- 
mate truth we have so far gleaned is not confirmed by the 
closest investigation. 

I do not hesitate to say that none of the "West Indian Isl- 
ands — not onep&r se — can be reckoned as supplying the world 
with yellow-fever poison. Germs or no germs, yellow fever is 
not produced there endemicaUy, and the secret of its develop- 
ment has been long locked 'tween decks, and in the fetid bilge. 
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CONTEAST AND 00MPABIS0N8 BETWEEN YELLOW FEVER AKD 
OTIIEE I 



Natcee ia sparing in meana, but fruitful in ends. This trite 
lesBon was earij instilled into my mind by my great teacber in 
physiology, Dr. Sliarpey. His learning and sound judgment 
influenced my laborK, as they did those of all his pupils, more 
than the teachingB of perhaps any other of his many colleagues. 
In part this was doubtless due to the nature of his subject, and 
to the paramount importance of a thorough knowledge of the 
fnnetions of the body to the student of pathology. 

Not in vain, I trust, have I observed that the very difficult 
investigation of disease causation is materially simplified by the 
recognition of the fact that the fundamental origin of indige- 
nouB and of contagious maladies is usually simple and singular. 
"We are very apt to blur and hide it by puhhshing a catalogue of 
predispositions. Involved sentences and wordy generalities are 
made to stand in the place of fact and precise statement of defi- 
nite knowledge. The practice of sifting and classifying actual 
data, rather than filling volumes with pleas and opinions, leads 
BB by the only hopeful path. Beyond the truths clearly recorded 
and ascertained is that vast forest of briers and thorns, well 
calculated to entrap the dreamy thinker. 

It is true that if we study the histoiy of goitre and cretinism, 
of the Andean verrugas (an endemic of bleeding warts), of the 
caohecUa ossifraga (fragility of bones) in animals in the hills of 
Lanarkshire and Central Europe, of the typhoid or enteric 
fever of large cities, we find that there are many unknown ele- 
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ments on the retiology of each. But that is no jostification for 
mystifying the essentials, or the known, by inferences which 
stretch to the unknown ; and I hope the time has arrived for a 
very careful culling of positive data from the momitain of cbafi 
encumbering yellow-fever literature. 

"Wliile writing these words, a friend brings me a lectnre by 
Dr. Alfred StUll, Professor of the Theory and Practice fff 
Medicine in Philadelphia, Relating to the confusion caused by 
attempting explanations not warranted by facts, he says : " In 
default of any demonstrable or real cause, the nsud refuge of 
ignorance has been eagerly sought for by theorists who are not 
content to seem ignorant of anything. They attempt to blind 
themselves and ns with a cloud of words which describe or 
define nothing, and which, when reduced to their simplest ex- 
pression, read ' zymotic poison.' Upon calm reflection this 
phrase turns out to be little else than ' words without kuoTl- 
edge.' " 

As a sample of empty verbiage I may quote Dr. Griesengffi 
as translated by Lemaitre. He says : " Yellow fever is devel- 
oped under the influence of general climacteric conditions : it 
is essentially a disease of the "Western nemisphere and of the 
Continent of America." Is it possible to compr^s within a 
round phrase greater inaccuracy ? 

Very early in the medical records of yellow fever do we 
trace the thoughtful and judicious utterances of competent ob- 
servers. Note the ring of the words of men who knew and 
spoke with prescience. 

Sir Gilbert Blane, in a letter (dated 1798) to Kufus King, 
the ambassador from America to the Court of England, eaya : 
" It has been alleged by some authors that the yellow fever ia 
produced by the same marshy exhalations which produce the 
intermittent and remittent fevers, and that it is only a variety 
of the latter ; but the remitting fevers differ from it in some 
essential symptoms, and the yellow fever has been known to 
arise both in ships and on shore where men were entirely out 
of the reach of the vapors of the marshes," 

Dr. Joseph Bailey, Medical Officer of the Port of New 
York, writing in 1S21, says that bilious remittents, remittents, 
and intcrmittents have nothing to do with yellow fever, " Does 
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the principle of transmntability obtain in yellow fever ? If it 
does, I have never been favored with a view of such transmn- 
tations. Ilard or black froat has been long observed to destroy 
the contagion of yeUow fever, but not to put an end to biHous." 

When, in 1822, all were seeking, and, as they thought, j?7W?- 
i/ng, explanations of the local origin of yeUow fever in New 
Tort and Philadelphia, Dr. Tully, of Middletown, Conuecti- 
cut, defines its occurrence in small and healthy ports of New 
England, on the Connecticut River, as affording "the most in- 
controvertible evidence of its foreign origin " j and he adds ; 
" There has been scarcely a season for the last five-and-twenty 
years in which individual instances have not occurred on the 
river, though the greatest number that has happened at one 
time has been at Hartford, at Middletown, and at Knowlea'a 
Xanding ; and, with the exception of a few theorists, there never 
has been a doubt of its foreign origin." And what Dr. Tully 
Baid of Connecticut we now know to be true of the whole 
"United States. 

At the very commencement of this century. Sir William 
■{then Dr.) Pyra showed that the disease is totally distinct from 
tniouB remittent fever of warm climates, has no connection 
with or relation to marsh miasmata, and occurs in the West 
Indies (where he had seen what was called, after Chisholm, the 
"hvlami fever) under pecuhar circumstances. Sir William was 
the first, or certainly one of the first, who demonstrated the 
Immunity enjoyed after one attack of yellow fever. 

Another sound practical man, Dr. Daniel L. M. Peixotto, 
of New York, formerly of Curagoa, says, in 1822, "that it 
should be cited in eonjimction with those places in the West 
Indies whose localities, abstractly considered, render them per- 
manently nnlieaithy, neither experience will warrant nor -axj 
regard for truth suffer me to pass by without contradiction. 
The yellow fever is confined to the neighborhood of the sea ; 
in the inland districts of the large islands and of the American 
continent it is unknown. There is a sufficient number of facts 
on record to prove that the fever occurs in hot latitudes at eea, 
iefore new comers have approached the land," * 

Dr. Cyrus Perkins, of New York, addressed a very able 
• " New York MedicaJ ftnd Pliyeiologioal Journal," vol. i., 1823. 
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letter to Dr. Daniel Osgood, of Havana, in 1S20, giving pre- 
ciaion to the word contagion, as only applicable to a diseased 
animal secretion, and striking a broad line of demarkatiou be- 
tween tliia and infection, or aerial poisoning hj ^natter and 
things, not to be confoanded with a Bpecifically morbid anisul 
Eecretion, 

Dr. Stille remarks : 

"The late Dr. Nott, who spent nearly all hie profeBsional life in Mobile, 
and whose competence in each a qaeation no one n'ill donbt, states bis judg- 
ment thna: 'Yellow fever is not generated in tfiehQiaiin sjBtem, nor tratu- 
mittedfrotn one person to another in any iray ; its germ or poison is geoM- 
ated outsido of the hamuii ejatem, and is taken iuto the ajstem after the 
manner of the marsh-malaria poison. Bat, nolike the latter, its germ is 
portable, and maj he carried from one point to another, and thus propa- 
gated.' And again he aays : ' Few of the old and experienced phyaicinns of 
the yellow-fever zone helievo in the contagiousness of the disease, and their 
oonrictions are baaed upon facta coming nnder their ohaervation. Daring 
thirty years' residence in Mobile, my eiperienoe corresponded with theirs.' 

"The late Dr. Warren Stone, of Now Orleans, who probably had more 
eiperienco of yellow fever than any man who ever lived, stated emphati- 
cally the exact truth when ho declared, 'I am perfectly convinced, beyond 
all doubt or hesitation, that, peraonally, it is not contagions; I know that 
it ia not. In this city, at Tflrioaa times dunng nearly a century, local epi- 
demics of yellow ferer have occurred from time to time, every one of which 
was distinctly traceable to vessels from infected ports. Many of the patient* 
were received into onr ordinary hospitals, and perhaps not always with dae 
care to leave behind their infected clothing; and yet in no single instance 
has the disease attacked their attendants or the smTOoitding hospital pa- 



A striking contrast is furnished by Dr. Tnmer to "the 
average opinion of medical officers of the navy, who have ob- 
served yellow fever and experienced an epidemic visitation." 
The average opinion is as follows : "In addition to the cansefl 
of malarial fever, originating from vegetable decompraition, 
there is superadded a ?niasmatic 2>o{son from animal decomposi- 
tion — a faecal poison." Now read the other, from an eminent 
member of Dr. Turner's own corps, who thus tersely and sig- 
nificantly pats the conditions : " Crowd filthy, half-fed emi- 
grants in a filthy, unventilated ship, to cross the North Atlantic 
— what follows i Ship-fever, genuine typhua. Try the experi- 
ment in a tropical river" [he should have said the tropia" 



COHPARISOXS BETWEEN YELLOW FETEE, ETC. 



117 



Atlantic — J. G.], " and yon get typhus icterodes (yellow fever)." 
I count the eminent member of Dr. Turner's own corps among 
my BUpporters, in the opinion that yellow fever originates in the 
ship. 

However tempting may be a prolonged demonstration, 1 
most pause, not to miduly swell this volame. The most posi- 
tive statement of the fundamental evidence, proving the dis- 
tinction between the consequences of indigenous land miasm 
and yellow fever, as also between relapsing fever and this last, is 
f umiehed by three of the most learned and recent authors — Dr. 
Faget, of New Orleans, Dr. Charles Murebiaon, of London, and 
Dr. li. J. B. B^renger F^raud, of Paris.* 

Dr. Murchison f says that the frequency with which relaps- 
ing Jever is complicated with jaundice has caused it to be mis- 
taken for true yeUow fever. The differences are stated veiy 
distinctly under the following heads, omitting the last line, 
which declares that " relapses of any sort are rare in yellow 
fever," since it is universally reported that a patient appears 
convalescent, leaves his room and house, and a deadly relapse 
frequently supervenes : 

a, Tellow fever exhibits no predilection for the poor and 
destitute, but attacks all classes aUke. Indeed, according to 
some writers, feebleness of constitution prevents rather than 
favors an attack. 

J, Tellow fever attacks the same individual only once ; re- 
lapsing fever confers no immunity from subsequent attacks, 

e. Jaundice is an almost constant symptom in yellow fever, 
vhereas it is much oftener absent than present in relapsing 
fever. 

d. Tellow fever is a most mortal disease ; relapsing fever is 
rarely fatal. 

e. Death in yellow fever is nsnally preceded by "black 
vomit," which in relapsing fever, even when fatal, is so nire 
that some of the most experienced of observers have doubted 
its occurrence. 

/. Lastly, the yellow fever of the tropics never follows the 

* " De la Fi&vre Jaune nu Sfinegnl," Parisi, I8J4. 

f " A Trealise on the Continued Fevers of Great Britain," by Ciiailes Murelii- 
ion, M. D., LL. D., F. K. S. Second edition, London, I8T3. 
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peculiar conree of relapBing fever — a febrile paroxysm, lastiog 
for a week, tenmnating in a critical sweat, followed by a com- 
plete intermisaion of a week, and then by a second paroxysm. 

Dr. F6rand eaya : " Yellow fever can not be confounded 
with the dieeaseE of warm countries, except the bilions remit- 
tent (melanuric) fever." And here I translate hia tabular ex- 
poBition of eymptoms, in parallel columns : 

DIFFEEENTIAL DIAGNOSIS BETWEEH BUJOUB KESmTEHT TEVXE 
AND YELLOW FEYEE. 

Bilhui Semittent Fever. Telloa Feter, 

Prolongodstayin a marshy conn- ProloDsed Bojonm in hot oona- 

try is tho moat potent and indisputa- tries, wlietlier or not marshy, giras 
le. iramnnity relative to the dnration of 

each Bojourn. 



The disease is always preceded by 
many and freinent attacka of palu- 
dal fever; simple at first, then more 
or less complicated, and assnmiog 
generally more and more the bilious 
aspect, there being very notably 
aufDinia of tho subject. 

The malady is generally nsbered 
in by B riolent sliivoring fit, of great- 
er or less duration, in every case 
similar to paludal fever. 



Jaundioe appears forthwith with 
the firat attack at the beginning of 
the malady. It ia never absent, and 
causes from the beginning to the 
end a yellow color, THrying from 
green-yellow to very mnrked ochre. 
The color is general tmd of the same 
tint throughoat. 



The disease oi 
orally amid aperfect health, and may 
occur in sabjects who have never 
had intermittent fever, or who pre- 
sent the features of a most satisfac- 
tory state of plethora. 

The disease very frequently oora- 
mencea with a headache, which in- 
creases, and the commencement, 
■which is instantaneous, can not be 
defined so well as the ushering in of 
an attack of paludal fever. 

Jaundice appears consecutively 
about the third day, and takes the 
place of a rod color of the integn- 
ments, which exists at the outbreak 
of the disease. The symptom i* 
wanting in slight cases or when re- 
covery is rapid. It is sometimes 
limited to certain regions, or presents 
some notable differences of intensity 
in different parts of the same indi- 
vidual. 



The flonrse of the disease is from Tho conrse of the disease is con- 

the first intermittent or remittent, tinnoos from the first, and inflamma- 
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tory dnringtwo, three, or four days; 
one tranHitioQ then siii)ervenefl, which 
ia sufficient! J marked to have deserved 
the name mieux de la •mart (which 
may be translated ike calm iqfore 
death). For from bis to twenty-four 
hours one may imagine the disease 
has ceased and the patient is becom- 
ing convalescent. The second period 
ia perfectly separated from the first 
by this transition ; it is a period of 
demolition of the snhject, killing 
him by deoomposition, snppnration, 
hmmorrhagea, etc. 



and the pulse, urine, and vomitings 
follow these changes very BKactly. 
When the fever ceases, the period 
of weakness and reparation in no 
way resembles the remission of yel- 
low fever, and is not separated, in a 
perfect nud absolutely defined man- 
ner, from the first eeiJrure; one 
might say that the fever yields nn- 
willingly asd attempting to return, 
if the patient succnmbs ia the fe- 
brile stage. If the patient reaches 
the adynamia stage, he dies more 
from a profound exhaustion than 
from the effects of decomposition. 

The pulse follows the neual varia- The pulse is at first full, regular 

liona of the paladal fever, during a as in a eontinnona fever, and it re- 
febrile period of two or three esacer- mains so until the transition termed 
bationa, which constitute the first mieux de la mort, or calm of death. 
part of the mslndy. It does not fall At this period it sinks suddenly, and 
anddenly, and is in this absolutely remains soft, slow, and compressible. 
and in all like the pulse of a case of 
intermittent. Bven when all ia go- 
ing favorably, daily observations in- 
dicate differences which constitute 
the vestiges of abortive attacks, ao 
to speak. 

Headache occurs like a load on Sopra-orhital headache ia very 
the cranium, aod increases for sis or intense, but it yields rapidly to re- 
eight honrs, then notably diminishes medial measures, and continues with- 
and disappears, somotimoa to recur out intermiasion to the end of the 
with the nest attack. inflammatory stage in from one to 

Tho expression of the face ia It ia only after some days that the 

BUnken, yellowish from the first or patient appears yellowish abont the 

eooQ after the invasion of the dis- alaium, the lids and lips. The eyes 

ease. The conjnnctivte are of a yel- are bright, conjuuctivoi injaotod, 

lowish color, bat injected and bright sometimea slightly bleared, as in a 

as in a case of incipient conjnnctivi- commencing conjonctivitis. 

The pains of the body are round The lumbar pains which are called 

the waist from the loins to tho by- eovp de iarre are characteristic, from 
pochondriao region; great pain is their intensity; they are very vio- 
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lent, and do Dot estend ronnd tbe 
waist. The bepstic and epigiutric 
regions ore not pwnfiil to the touch. 
There are freqnentlr aciit« puns a 
the limbs, and especialljr of tLe odns 
of the legs. 



Vomitings not frequent at i 
and in all cases not bilioas; thej 
do not, moreover, manifest intenoit- 
tence, ae in bilious remittent lerei. 



■omettmea evinced in the region of 
the liver and cpigaatrinm, and toucb- 
ing them cangea lancinating pains, 
which caoBe cries i bat often tbef 
ore scarcely marked, so much so that 
Bometiioee these pains and the pains 
in the limbs present neither great 
acuteness nor great persistence, and 
are more like a feeling of UDeoBiness 
than marked paina, 

TbevomitingaarebUion8,ofaver7 
marked green color, moat frequently 
like spinach water ; they appear from 
the beginning of the attack, and cease 
with it, to return with the next. 

After the first or febrile period of After the inflammatory period, 

the disease, the vomitings continued, the Tomitinga when they appear are 

retainingexaotly thesaroecharactera. at first watery and colorless, then 

They discolor linen of a lightish gray, then brotvn, then containing 

green, and if collected in a basin are block matter like Boot, giving a blaok- 

verj transparent, of a fine emerald iah color and not a limpid green to 

green, or of an olive-like color. linen. Absolutely opaqne when col- 
lected in a basin. 

There IB sometimes a bilious diar' Oonstipation very generally oc- 

rbo^a, from the beginning of the ma- curs at first; diarrhoia only comeB 
lady and during the vomitings. Later on when the diseaso ia prolonged, 
there ia frequently diminution of and then it ia not bilioos, bnt on the 
stools, end one must have recourse contrary very fetid, indicating a pro- 
to mild purgatives in order to keep fonnd decomposition, and often oon- 
tbe bowels in order. taiuing the black matter, which is 

absolutely unknown in bilious re- 
mittent. 

The tonguois moist, large, covered ' Tongue white on its center, where 

Bt first with a whitish mucus. Ttiis it ia furred, red at its top and borders; 

mucus soon acquires the greenish not so large, and somewhat globular, 

color of the vomitings. The tongue Later it is bleeding and shriveled 

is not red, either at its top or at its (raccomie), of a mottled red as in 

aides; it remains large, awollen, and typhoid affections, 
humid to the end of the disease. 

The orine ia black from the com- The urine at the outset ia reddish 

mencement, and the color is so char- and simply febrile, limpid, scan^, 
acteristic that the patient is amazed and discharged at rare intervals. 
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Bt it. It is generally very abundant 
and frequently discharged, and has 
only the melanio aspect dnring the 
exacerbations. Later the arine is 
Btill strongly colored, but no longer 
Uack. It Bometimes contains a little 
tile at tliis stage — never at the be- 
ginning. Sometimes it is not abun- 
dant, bat never suppressed except a 
few hours before death. 

The attacks at the ontset may be 
arrested by quinine, and never de- 
mand antiphlogistica. 

The malady is manifestly linked The influence of palndisra has not 

■with pnlndiam; it follows and is fol- been brought out in an inoontrovert- 
lowed by attacks of intermittent fe- ible manner. The malady is not ne- 
It is absolutely non-trausmissi- cosaarily nor (may it be said) nor- 
'fele from man to man. mally preceded or followed by at- 

tacks of intermittent fever. 

The eiBcerbations are very fre- The return is extremely rare — so 

qnent, and more and more ready as mnch so, that the possibility of a 
the attacks increase in number. second attack has been denied by 

physicians. 



Later, if the disease becomes aggra- 
vated, the urine is thick and turbid ; 
generally it becomes more and more 
scanty, and often at the last there Is 
conaplete suppreasion for one or two 
days before death. 

[It is albuminous.— J, G.] 



The fever continues from the 
start, can not be stopped by quinine, 
and often requires autipb logistics. 



Tliere is frequent awelling of the 
parotids toward the close of the mal- 



Swolling ot the parotid glands ii 
very rate and quite aocideutal from 
the prolonged administration of colo- ady, 
Inel determining stomatitis. I have 
only seen two or three cases of this 
in over three hundred observa- 
tions, and the relation of cause and 
effect was readily established in each 

" It is obvious," adds Dr. F^rand, " that the differences are 
so sharply defined that I hope hereafter no one can for a mo- 
ment confound the two diseases. After this comparison, heai- 
tation, which comes from the assertion of facta which have been 
FUperficially or insufficiently observed, will finally disappear, to 
the great advantage of the sick." Dr. Feraud states as a char- 
acter of yellow fever that its transmission from man to man is 
terribly freqnent, but this ia almost universally denied by the 
best authorities. 
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Dr. Faget, of course, points to the origin of yellow ferer, 
not only on the ocean, but in the ships — " une origiue non 
eenlement maritime, mais navalc." That malarial fevers pa^ 
tain to marshes, and only to marshes. The air of the infected 
ship, lite the air of the marsh, may travel within certain limits, 
and winds have thus tended to propagate both. Yellow fever 
is transmitted — marsh fever never. The mai-sh fever, which 
can be wafted by the winds, probably farther than yellow fever, 
can not, as Holier puts it, be charged or loaded on board slip. 
Por more obvious reasons it can not be carried in a box, ia 
clothing, and especially woolen garments. It is the mediaii 
commnnication which gives to yellow fever the aspects of con- 
tagion, especially when the things which carry it are on the 
bodies of the sick. The cases to prove contagion demanded by 
Chervin (" Chervin ^tait dif&cile ; e'^tait son devoir de I'fitre," 
says Faget) " were cases in which the patient had been divested 
of all clothing, especially of woolens coming from the place 
where the disease had originated." 

" Paludal fever continues after frost," says Dr. Faget, " but 
I have never seen yellow fever after simple white frost," 

And lastly, he says, so far as yellow fever is concerned, the 
morbid principle, the poifioo, can be destroyed, whatever it may 
be, before there is any contact with sueeeptible individuals. 
For this it is sufficient to purify, in an isolated locality, the 
ships which import it, which carry it especially in their holds 
after unloading. To be more certain, it is prudent to exercise 
some precautions with regard to merchandise and also with pas- 



In march fevers the poison can only be traced, reached, and 
killed in the system by the use of the one specific which art has 
given as, viz., quinine. 

It is to be hoped that henceforth all those who claim an 
adequate medical knowledge to report on cases and outbreaks 
of yellow fever may cease to air their theories on marsh and 
malarial poison, " epidemic influence," and " epidemic constitu- 
tion." I have had many a battle with these monthy im^edi- 
menta, whose authority in my country outweighed for lonj 
industry, research, and well-founded perception. 
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The Pvlss and Th&rmomet&F in Yellow Fever. 

Dr. J. 0. Faget * has cleared away many doubts and diffieul- 
tiee aa to the nature and diagnosis of yellow fever, by bis pains- 
taking and enlightened researches during epidemics in the 
South. In determining the continuity of the febrile action of 
yellow fever, hence its specific distinction from paludal fevers, 
he says : " If there he in the world a marahy region par excel- 
lence, it is New Orleans ; and if there be, consequently, in spite 
of statements to the contrary, a locality ricli in marsh fevers of 
all sorts, which very frequently complicate the maladies and 
communicate to them their own paroxysmal features, it is as- 
suredly our unfortunate city. If, then, in such a region, the 
symptoms of yellow fever, aa observed by us, are found to be 
those of contt'nued/eoers, or of fevers having a single paroxijsm, 
it will be proved that yellow fever is everywhere, essentially, a 
fever of the continued type." Furthermore : " The four or five 
great epidemics of yellow fever which we have experienced at 
New Orleans during these last twenty years, from 1853 to 1873, 
were all complicated with malarial fevers, of the hiematemesic 
(black vomit) or biemagastric type ; hence all our difficulties." 

In yellow fever only one attack, one parixsysm, one access, 
and not two, never a tme remission, except the final, and this 
tingle access, very remarkably, declines from the time it com- 
'inences; its course is descendant almost immediately after it 
mamfests itself. The duration of the pyretic action is six to 
ieeven days. The temperature rises rapidly to ordinary fever 
heat, 40° Cent., or 104° to 105° Fahr. ; this is termed the period 
of effervescence. This short and rapid period of increase is fol- 
lowed by a tolerably slow and protracted period of decline — that 
of defervescence. 

In ordinary fevers the fall of the temperature is more rapid 
ithan itfl rise. It is the contrary in yellow fever ; in it the effer- 
Tescence continues from one to three days, and the defervescence 
from four to seven days; this gives twelve days as the total 
mean duration of the febrile temperature in yellow fever ; 
the initial fever of variola and varioloid, which has 



60 mucli resemblance, at tJie commencement, to yellow fever, the 
rise of temperature, or effervescence, ia four dajs, and the defer- 
vescence two days. 

In the fatal eases, the defervescence, arrested in its descent 
by the visceral congestions which we have described, in those 
cases, sometimes assumes an aacending course toxcard t?ie end tiU 
death, hut not always. Sometimes the temperature continnee 
to sink during the death agony. 

There is a rapid and early rise of the pulse up to one hun- 
dred and twenty pulsations or almost double the normal figure; 
then the pulse sinks in frequency slowly and with increased 
slowness as the disease progresses. The maximum average being 
120 the first day, the second it is 10 or 12 beats less, then in 24 
hours a dozen fewer ; on the fourth day it oscillateB toward 80 ; 
it reaches 60 the seventh or eighth day ; on the tenth an astound- 
ing minimum will be occasionally obtamed ; in some patients, 
in convalescence, the pulse does not exceed 40 in the minute. 
There is a Kttle habitual evening exacerbation, vihich the lines of 
temperature show in yellow fever, as in ahnost all fevers. Tie 
tendency of the pulse to lessen the number of its pulsations 
does not, in yellow fever, proceed to the extent of rendering 
the heart insensible to the effects of secondary visceral conges- 
tions. "When the termination is to be fatal the pulse rifles, tit- 
ceeding the early maximum, and being at last so that it con not 
be counted, but with this terminal rise of the pulse there is & 
fall of the temperature. 

The fever-produeing principle is a concrete entity, material 
and real ; it escapes the senses, because it is infinitely minnte, 
but th£ efects which it produces are appreciable by the senses, 
and these are the specific effects which enable us to assert its 
real and specific existence. It is an entity invisible, impalpable, 
inaccessible to our senses ; but it is so real that it ca?i he de- 
stroyed where it is known to exist, as in the holds of certain, 
ships, and sometimes in ships on which there are no sick people, 
or on which, at least, there have been no sick for a long time. 
This yellow-fever-producing principle is quite apart from all 
human organisms, and existing by itself, whatever it may be. 

Of all fevers, yellow fever alone presents a steady diminution 
vn, the number of arterial pulsations from the onset, directly the 



THE PULSE AKD THERMOMETER Df YELLOW FEVER. 125 

masdmum of the pulse is attained, that is to say, from the initial 
hours of the fever, at the maximum of the febrile reaction of 
the organism ; this, ivith the rising temperature, indicates a 
probable apeeial action of the fever-producing principle on the 
heart. 

"We therefore conclude, according to Dr. J, C. Faget and in 
hia very words, that in yellow fever, from the first, the line of 
the pnlse descends, while that of the temperature maintains it- 
self horizontal in the great majority of eases, or even rises for 
two or three days or more, in two thirds of the cases at least. 
This IB the gnomonic clinical symptom of yellow fever. 

The continuity of the pyretic action, with divergence of the 
lines at the commencement, the line of the temperature in par- 
ticolar maintaioing itself high, ought to make the balance in- 
cline to the side of yellow fever. On the other liand, digres- 
sions, abrupt falls, especially in the temperature, with sudden 
risings, involving parallel elevations of the line of the imlse, 
will reveal to the physician that the paludal element is at work, 
and will induce him to have recourse boldly to quinine, from 
the commencement of these hsemorrhagic fevers of ataxic form, 
■wMch have a course equally deceptive and full of peril. 

In relation to jn'ognosis, the two lines descending parallel, 
at least from the third or fourth, slowly and steadily descending, 

"le most assuring fact in the course of yellow fever. If, in 
their descent, they stop and present horizontal oscillations, 
something abnormal has occuiTod ; then is the time to subject 
the organs to an attentive examination, and to reserve ths diag- 
■nosis. 

Lastly, a little later, if the two lines show a divergence in- 
verse to tliat at the commencement, if that of the pulse takes an 
:flBcending course at the end, while that of the temperature sinks 
low, death is almost certain, or, rather, it is even impending. 

The name yellow fever is derived from that special symptom 
which may not appear in all the sick but in all it destroys. It 
'b quite a special kind of persistent yellow, not due to jaundice, 
in which nitric acid at once detects lUiverdine, but, with the 
yellowness, albimien appears in the urine. The hlaeh vomit is 
Tery marked, and perhaps not a single body, dead from yellow 
fever, but has the stomach full of it. The true black vomit has 
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the appearance of tlie mfiision and gronnds of coffee. Corpses 
in other fevers may contain it. 

Aeute fatty degeneration of the liver eeems also to be a 
Btmctural alteration constant after yellow fever. Uke bla<^ 
vomit, it is found in the bodies of those who have died from 
other fevers; bat, when it is not found in a ease believed to have 
been yellow fever, it is probable that there has been an error is 
diagnosis. 

Such are Dr. Faget's views, and they may be regarded as the 
most recent and deHnite exposition of genuine originality. 

In a highly interesting letter on " The Epidemic Fever of 
Toung Children now prevailing in Ifew Orleans," which he 
addressed to the New Orleans " Daily Picayune," on August 
24, 1S78, Dr. Faget shows the vast importance of the diagnostic 
eigos he has discovered, and of the consequent adaptations of 
treatment to the recognized character of the disease. He 



"YeDow fever has been rapidly gpreading in our midst. Bnt, at this 
eeason of the year, in Angnst, near to September, is our city and is the 
oountry aroond it exempt and free from malariol fevers, and have not these 
fevers a larger share of the mortality than is allowed f 

"Can not both the yellow and the malarial fevers coexist in the tame 
locality, and do they not eometiiues attack dmnltaneonsty the same po^ 
eon! 

" Is it positively to yellow fever that are dne all the deaths of jonog 
children of only a few months;, or even of a fesr years (two, three, foBr 
years ...,), which appear every morning in the papers in the fist of 
deaths from yellow fever! 

" An importaot and well-established fact is, that the older the patiiOd 
the more severe is the type of yellow fever. Under ten years, dangerosB 
and partjcnlarly fatal cases are very rare. 

" It is an Dndeniable fact that in ihis city, daring the first fifty yeare of 
this century, that is from the first appearance of yellow fever htre, in ITMi 
nntil lSo3, it was considered tliat oar children, bom in the city, had no- 
thing to fear from the disease ; it did not seem that they had ever been af- 
fected by iL 

"But in 1S53, and even more bo in 185S, while yellow fever was deci- 
mating the nnacclimaled foreigners, a great nnmber of jonng children, bom 
and rwsed here, were carried awnyby a fever presenting some analogy with 
yellow fever. Many physicians believed that it was yellow fever, and aban- 
doned their former opinions on the subject. I am one of those who still 



fbers to the opinicm that tte natives of this city are exempt from yellow 
iver; that they are not subject to it aoy more now than formerly. 

" Already during the great ' double ' epidemic of 1853, in an attentive 
adj of tlie conrse of the disease which was striking down the children, 
ime of the oaaea being with ' black vomit,' 1 had observed first, that the 
inrse of the disease was aimiiar to that of paeu do-continuous palndal 
vera ; and second, ttiat the disease yielded to solphato of quinine, when 
Ten in time, and in sufBeieutly large doses. 

"1. The febrile action or force in thia fever of children manifests itself 
bj ' exaeerlatiom,'' while in yellow fever there is bnt one paroiyam. 

"3. The matters ilach-vomiled, instead of resemhlins an iafoaion of 
5, with the grounds at the holtom, of the yellow fever casea, generally 
aentad black ffrumti witli a groat deal of mucua from the stomach, heavier 
a water, ao that, in order to find it at the bottom, nnder the vomited 
Iqnids, they had first to be carefully pourod out. The liquids are of vary- 
ing brown shades, reaching the blaok color of prune juice. 

" 3. The biack vomit in the palndal fevera is not a sigo of much gravity, 
le in yellow fever it is almost a sm^ sign of approaching death. 
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"4. Except in caa 
rellow aa they always 
it appear dm'ing fife. 
" 5. The relapsf 



\ complicated with jaundice the corpses were not 
re in yellow fever, even when the yellow color did 



frequent as they are rare in yellow fever. 
I. Quinine, which is of donbU'iil efficiency in yellow fever, was the 
fie' remedy in thia fever of children. In 185S, in the epidemic of 
Qie children, where qninine was not ased, the proportion of deaths was as 
great aa in yellow fever ; and, on the contrary, whore quinine was given in 
nffioiently large doses, and when it was absorbed in the system, there were 
Imt few deaths. 

"It strikes me that those diffiarences are sofficiently marked and real to 
iistify the opinion, that the fever, which decimated the young children in 
few Orleans, during the yellow fever epidemio of 1853, was not yellow 

" In the last mortoary report for the week ending Aug. 18th, we find 
116 deaths within the limits of the city of New Orleans, of which 185 
leaths are imputed to yellow fevor. The mortality, divided aacording to 
je, is aa follows : Under 1 year 20, from 1 to 2 years 33, from 3 to 6 years 
}, from 6 to 10 years 16, 

" It would thus appear that the more tender the age, the more deadly 
le yellow fever. 

" This woald he the complete subversion of all that waa known hitherto 
if yellow fever, as studied in all countries, by all writers and at all epochs. 
Is nature no longer conatant and invariable in its laws? Or is not this 
l^demic fever of young children, which ia called 'yellow fever,' the same 
Which prevailed in 1853 and 1858, during the yellow fever epidemics of 
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those jeara, and of which I liave given above, as before in 1859, the differ- 
ential characteriatica as compared with yellow fever. 

'' If yellow fever, from the very beginning, presents almost constanlly 
this characteristic of a dimiBatiou of arterial puLsUtions, without an; de- 
crease of the febrile heat, and Bometimes evea while the fever ia increaring, 
if this aign belongs only to yellow fever, then we have at once the tneaii^ 
from the very first honra, to know it from among all other fevers. It fin- 
nishes a prompt and safe guide to decide whether the present fever of jomig 
children ia or ia not yellow fever. 

"If, at the Tery heiglit of the fever, and from the beginning, there 
ahould be observed, in the sick children, a diminution of the arterial polu- 
laons, then the fever would be the yellow fever. This ia what I have never 
foond either in 1853, in 1658, or dnriogthe present year. On ihe contrary, 
in thia fever of yonng children, which, in all cases coming within my ob- 
servation, I have always fonnd (unless quinine had intervened energetically 
from the ontset) to be a fever with several paroxysms or exacerbationa, 
there is no discordance or opposition between the palse and the t^'mpers- 
ture; in other words, if the febrile heat increases the pulsations are more 

" I hear it said rather vilely : The progress of fevers is not the some in 
adnlta aa in children. Thia may be. Bat let na be precise. Do not poisoiu 
generally prodnce, oil proportions being allowed, the same effects in chil- 
dren as in adnlta! Do not digitalis and veratmro, conaing a diminntion of 
the arterial pnlsationa in the adnita, produce a lil:e diminution of polsationa 
in children I Why, then, shoold not the yellow-fever poison, which caosea 
snch a remarkable diminution of the pulse in adults, cause also the sama 
diminntion of the palse in children! 

" Therefore, if, in this fever of chHOren which we are now considering, 
there is no diminntion of the pulsations, while the tomperatnre increasea 
or remains stationary; if there ia no discordance between the polsatiou 
and the febrile heat ; if both the pulse and the temperature increase during 
the paroxysms, then we say it is not the yellow fever. 

" The existence of this hiematemefdc form of the malarial hxmorrha^ 
fever can no longer be denied. It was even known in the days of Hippo- 
crates, and is mentioned by him. It was also known by the physicians of 
Spain as early as the middle of the last century, long before yellow fever 
had been imported into Spain from its colonies. And although it was sap- 
posed by some, in 1669, to be a new disease, it had been mentioned and 
described since about twenty-five years by the physicians in the Antilles. 

"We consider that the existence of the hrematemeMC form of the 
malarial hieinorrhagic fever ia as clearly established as its b»mataric form. 

" My conduMon is that quinine should be freely pven in the epidetnio 
torn which now prevails on young children. 
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"Tho only means of knowing poKitively that it has been obaorljed is to 
Bflcertain. that it has prodnced its phjBiological effect, tho hardness of 
lieanng. 

"If quinine can not be given through the Btomnoh or the rectnm, irio- 
fions can he used, witli some benefit, in cases of BmaJl children whoee sidn 
is TSry delicate. But in severe ouaea it is al'vays unsafe to trust too mach 
to frictions, and recourse should be had to auhcutaneous or hypodermic in- 
jections ; they sometiraefl cause local inflammation ; hot, agwn, what ia 
that in such a danger ! Aa HippocTates so excellently aays iu his Aphorisms ; 
*To eitremc ilia, estreme remedies.' 

" Db. ChABI,BS FAGffT." 

I have diligently sought for any evidence of the land origin 
fli a disease similar to yellow fever, and perhaps the most atrik- 
isg on record is 

Oroya Feoer. 

The recent eonstruction of the C'allao, Lima, and Oroya 
2laih\)ad has been attended by the manifestation of a peatilen- 
tial fever of great malignity, confined to the line of grading, 
;which had no previous existence, and which is commonly called 
be " Oroya fever." 

Dr. Browne, Fleet Surgeon of the Pacific Station, writing 
n 1872, Bays it commences " at La Ohosica, 33 miles from Callao, 
at an elevation of 2,800 feet ; its locality extends along the conrse 
of the road through the valley of the Himac River for about 23 
miles, to the elevation of 6,500 feet" — in the same locahty 
where prevail the verrugas and simple intermittent fevers. Dr. 
Fasset, of Lima, considers it "but an aggravated form of the 

iciona paludal intermittent fever that is common to marshy 

Ocalities, or where rice is cnltivated, and particularly in the deep, 
and tumid valleys of the Sierra." 

The atmosphere circnlates badly in the humid gorges of the 
3ierra, The work upon the road in many places, by the ground 
being broken up, has occasioned the emanation of a fetid odor, 
aaore offensive than that of sulphuretted hydrogen. " It may 

" says Dr. Bro'wne, " that this tellnric miasm, acting upon a 
JiyBtem previously impressed with a miasm of the ordinary in- 
termittent, may develop a highly malignant fever." It attacks 
■flie whites, the mongrel, and especially foreigners. Negroes, 
Chinese, and Indians are most exempt. It subjects to a second 
ittack, does not preserve from yellow fever, nor does the latter 
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grant immnnity from it. It ib non-contagious, non-ambnlant, 

or non-transmissible, and removal to a short distance is suffi- 
cient for withdrawal from its influence. 

" Departing from Lima, the railroad follows the left bank of 
the Kimac, and until it reaches La Chosica the workmen are 
only subject to simple intermittent ; from thence, where the 
verrugas waters commence, they are exposed to this pestilential 
fever tip to the point where begins the cold climate of the 
Sierra." 

Oroya fever ie sometimes eontinnouB, at others periodic. Its 
featiu^s have confounded the medical observers in all "save its 
lamentable frequence and fearful destrnction." Dr. Browne says : 

" Death may occur in twenty-four hours from the attack, 
though the duration of the disease usually is several days, and 
in some cases prolonged into weeks. Dr. Kush, an American 
physician in the company's service, died in thirty-six hours from 
the first invasion, apparently in ordinary health until the mo- 
ment of the attack. In certain cases a slight attack is followed 
by a seeming convalescence ; the patient goes out, a relapse en- 
sues, and he dies suddenly. It is the rival of yellow fever, 
equally formidable, and, though differing in many of the symp- 
toms, the result is nearly the same. It has been observed tliat, 
if the access belongs to the quotidian type, it is favorable if it 
delays ; and, on the contrary, it is unfavorable if it antieipatee 
when of the tertian variety. 

" In the commencement the symptoms are usually the same : 
intense cold, accompanied by severe pain in the head, loins, and 
limbs, succeeded by febrile movement, varying in intensity, 
with continuance of headache, pain in loins, etc. This stage is 
followed by an intermission or remission, or the severity of the 
fever may subside into a feverish condition which has continu- 
ance, or the paroxysm may be succeeded by copious sweats, af- 
fording no exemption from other paroxysms. The intei'missions 
and remissions are exceedingly regular, or after a single one the 
fever may become continuous. Prostration, relaxation of the 
muscles, and ansemia are often sudden, and followed by aphony. 

" Early in the fever nausea and vomiting usually occur, the 
matter at first being yellowish and greenish in color, then brown, 
then resembling coffee-grounds, and finally melanie. There are 
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Bevere pains in the region of the spleen, liver, and stomach ; no 
tympanites when unattended with peritonitis, but contraction 
of the abdominal walls toward the dorsal spine ; in some cases 
iliac tenderness, with absence of gurgling sound. The bowels 

generally constipated, therein differing from the grave cases 
of the pernicious intermittent of the country, when diarrhea, 
often bloody, supervenes. Intelligence may be good, or a mani- 
ikcal delirium at the outset. Petechial spots occasionally found ; 
urine brown, as in yellow fever, but not often suppressed, ex- 
cept with peritoneal complication. Tongue presents a gray 
coating or greenish yellow at first, but becomes red and raspa- 
iory. Sordes not frequent, gums bloody, breath tainted. The 
blood seems deprived of biematosine and globules. The patients 
take an icteric tint lilie that of yellow fever. 

"As the disease progresses the ataxic symptoms denoting 
the typhoid state are evident, viz. : low delirium, sordes, subsul- 
tns tendinum, etc. The comatose or convulsive state frequently 
Jiappena, and the last condition appears to be less dreaded, how- 
ever violent it may be, than the first, except a nervous trembHng 
lOf the limbs and tongue, a bad augury. 

" I was unable to obtain any satisfactory information as to 
■tiie morbid appearance after death, posir-mortem examinations 
having been very rarely performed. Dr. Fasset asserts, how- 
eyer, that the pathological alterations prodnced by yellow fever 
are perhaps surpassed by the pernicious paludal intermittent 
fever, of which he regards the Oroya fever as a variety." 

The manifest importance of tracing every form of disease 

land bearing any similarity to yellow fever must be my sufG- 
!dent excuse for so long an extract.* 

Cholera <md YeUow Fever. Contrast of a Land and cm 

Oaewn Plague. 
Seapoely possible does it seem to me that the great dispari- 
is between a disease springing from the soil, like cholera, and 
I ocean pestilence, like yellow fever, should not long since 
Lve forced on medical men the view that the last i 
of the mariner. 



* On Oroja Fever in "Medical Eesa^B by Medical Offioara of the U. I 
Wiubiogton, 1372. 
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Hindoatan, guarded from the world beyond it hy the Hima- 
lajaa and a shore distant from European ports, protected by caate 
prejudices, which have preserved ancient rites and a peculiar 
civilization, retained till late many secrets, and among them a 
knowledge of its virulent endemics. Its peetilential jungles and 
Btill more pestilential salt marshes have for ages bred remittents 
and dysenteries. Our knowledge of the people of India and 
their diseases dates back only to Vasco de Gama, toward the 
close of the 15th centmy. One of his conntrymen, a Portu- 
guese physician, Gaspar Correa, describes cholera in the " Lendas 
da India " as killing in 1503 20,000 men in the army of the Za- 
morjra sovereign of CaHcut, the enemy of the King of Cochin, 
Here and later at Goa (1543) the disease, unlike yellow fever, is 
observed spreading among soldiers on land as it has done, mov- 
ing from camp to camp, among the British forces since we have 
held possession of the East Indies. Cola Beebee, the goddess 
of cholera in Lower Bengal, specially worshiped during the more 
deadly months of April, May, and June, still exists to bear tes- 
timony to the antiquity of this indigenous plague (Macnamara). 

The annals of cholera teem with observations from 1503 to 
1S07, when it first became epidemic mider British rule. "When 
Dr. Tytler first wrote of the disease on the 23d of August, 
1817, he said : " The disease is the usual epidemic of this period 
of the year," and the magistrate of Calcutta, writing to the 
government in September, observed that a disease prevailed, as 
it generally did to a greater or less degree " at the present sea- 
son of the year " — " of the species of cholera morbus." 

Jfo such record is given, by the early and trustworthy Ameri- 
can authorities, of yeUow fever, which they believed had sprung 
upon them, under some mysterious epidemic influence, in the 
busiest seaports and nowhere else. 

Of the six great Indian outbreaks of cholera,* the very first 
one in 1817, within three months from its appearance, had been 
generated throughout the province of Bengal, including some 
105,935 square miles, and witliin this vast area, says Macnamara, 
the inhabitants of hardly a single village or town had escaped 
its deadly influence. In 16 months the disease waa generated 
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throughout the length and breadth of Hindostan. Thns epreada 
1 land plague. 

"When yellow fever entered Philadelphia in 1G99, it killed 
320 people out of a population of 3,800, and as usual waa con- 
fined to the port. In the ever memorable outbnrst of 1793, in 
the same eity, 3,5i8 died out of a maximum number of 50,000 
inhabitants, and the one third of these who escaped inland pro- 
no disease. I am aware that I can quote numerous in- 
Btancea of most grievous loss of life, such as in Spain at the be- 
ginning of the present century ; bnt, whenever an outbreak of 
yellow fever is studied, it will be found dotting about among 
the seaport and river towns, and not besmearing, as you can a. 
map of Hindostan with a paint brush, an entire continent within 
the limits of ocean and impassable mountains. 

It is highly interesting and instmetive to note the universal 
and invariable tendency of the hmnan mind to discover an ira- 
jnediate cause for epidemic outbreaks. Just as the appearance 
of yellow fever from the very first developed the erroneous 
opinion of its origin in New York, Philadelphia, and elsewhere, 
but always locally, so when cholera first broke loose in 1819, and 
Was taken to the Mauritius, the local commissioners assembled 
were unanimous in not supposiug the disease contagious, or of 
foreign introduction ; the cause was supposed to exist in the at- 
snosphere. 

Each and every year cholera occurs inland during the hotter 
months, and ceases in winter. The great epidemics like that of 
1817-'23 wear away. Recmdescence each year occurs in all 
^directions, and not, as in yellow fever, invariably near an expanse 
of water — ocean or river. 

Yellow fever may be said to wear away ; but, as innumerable 
observers have noted, and Drs. Faget and Hargis have stated, 
the seasonal remission, as a rule, demands renewed importa- 
tion. Ton must resow it like the cotton plant, which lives per- 
ennially in the tropics, but can not resist the winters in the 
iUnited States, and Hbe the indigo in Tirhoot, which must be 
raised from imported seed. 

When cholera spreads beyond Bengal — its true home — it 
spreads by pollution of water ; and, if not renewed by fresh con- 
it with Bengal, the disease in those parts where it has reached 
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gradually dies out and disappears. Where imported, cboleti 
seldom continnes for more than three consecutive seasooe in any 
one place. 

Yellow fever passing from the ships to land may and does 
in hot coontries remain for years in seaport towns, bnt the 
smaller of the West Indian Igiands are free from the diseaee in 
their interior, and only retain the disease for limited period. 
They all enjoy protracted periods of immunity when there ia 
absolutely no sign of the disease. The remark that Dr. Blair 
makes concerning Demerara, which escaped from 1819 to 1887, 
shows this ; for, when the malady broke out in the latter year, no 
one could be sure of its nature, for the physicians who had seen 
the previous epidemic were either dead or had left the colony. 
The same would happen in the case of cholera beyond its home ; 
but there is no land, no island, and only a seaport in commnni- 
cation with shipping, where yellow fever can demand medical 
attention every succeeding year. 

The appearance of cholera in America for the first time in 
1830, '31 and '32, was due to an epidemic outburst which com- 
menced in Bengal in 1826. It traveled through many lands, 
and crossed vast continents, as well as seas, to reach the New 
"World via Dublin, As Maenamara says, this " mighty conti- 
nent contains people living under every variety of climate and 
of varying social circumstances ; none of these, however, had 
developed cholera among her people." 

Could yellow fever ever reach Bengal across continents ? 
Even ships fail to carry it there. It can not travel by easy 
stages from place to place, over months and years, and con- 
tinue to exist, much less to destroy with pestilential rira- 
lenee. 

Cholera affords proof how persistent and troublesome an 
exotic land disease may be far from its well-known home. 
Writing in July, 1875, ilr. John Simon says : " Recent facts a£ 
to cholera in Europe have undoubtedly been of very evil omen. 
Europe within the ten years time has twice been overrun vrith 
cholera. From the middle of 1S65, when one great difiusion 
of the disease began, till after the middle of 1S74, when a sec- 
ond great diffusion had apparently run its eonree, there possibly 
was no moment at which the disease was estinct in Europe, and 
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there certainly was but little time when it could even be enp- 
poaed to be extinct."* 

We are now witnessing an exceptional persistence of yellow 
fever in Memphis, but has it disseminated itself like a land dis- 
ease? Did it do BO even in 1878, that year of exceptional 
invasions at points somewhat remote from water, though still 
within easy reach of Miseissippi and its infected steamers ! 

Yellow fever does not demand, as conditio sine qua non for 
its development, the introduction of a sick human being into a 
port to propagate the malady. Frequently the ship's company 
has been landed, and the susceptible laborer, stevedore, eustom- 
house officer, or ship-keeper has been the first to contract the 
malady, and with others aid in its transportation from the ship 
to the port. An example of propagation, essentially non-per- 
sonal, is afforded in Surgeon-General Woodsworth's tenth re- 
port, dated September 14, 1878. On the 4th of September 
four members of a family, residing two miles from Cairo upon 
the banks of the Mississippi, were suddenly stricken with yel- 
low fever. On the 18th, the remaining two members of the 
family were attacked, one died. The children found an aban- 
doned stiff on the river, at a time when infected steamers had 
been working mischief, and removed it to the house for repair. 
Three or four days afterward all who were around the boat were 
stricken with the fever in one day. The extension of cholera, 
on the other hand, bears a close and definite relation to personal 
traffic : in various important cases the arrival of persons affected 
with the disease was unquestionably the starting-point of local 
and perhaps national epidemics ; and no extension of the dis- 
ease was to be found where the arrival of human beings from 
previously infected places was not cither proven or probable. 
(Simon.) 

Outside the limits of India, Mr, J. Ketten Kadcliffe, in his 
very wide study of cholera, extending from England to the tor- 
rid climates of Africa and Southwestern Asia, finds no reason 
to impute to cholera any other mode of origination and exten- 
Bion than such as that doctrine expresses. 

w Series. No. V. 
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Analogy hetween, Typhus cmd YelZow Feoer in a Ship. 

Dr. M6Ker reports a highly instructive instance of ship 
typhus, which occurred on the imperial transport Duperr6, 
employed in bringing back to France the wounded from the 
Crimea, which were in that state of debility and sickness named 
by Michel L6vy " Crimean cachexia." Having left Eupatoria 
on the 18th of April, she arrived at Toulon on the 2d of May. 
In the 22 days' voyage there were many deaths. The vessel 
was purified with scrupulous care — 450 men remained on board 
and continued to sicken. On the 13th of May, viz., after 11 
days, 23 cases had been sent to the Hospital Saint Mandrier, 
five or six very severe and presenting the symptoms of typhus. 
These, it might have been thought, were cases of prolonged 
incubation, but on the 22d new cases occurred. M. M61ier ex- 
amined the vessel with great diligence. Everything seemed in 
perfect condition. Admiral Dubourdieu, then Maritime Prefect 
of Toulon, graphically pronounced the verdict, " C^est lenavire 
qui est malade " (it is the ship that is sick). The time came 
for the men to leave the ship ; their time had expired. Another 
crew takes its place, all new men ; and they are seized slightly, 
it is true, but with unmistakable symptoms — demi-typhiques. 
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DEVELOPMESTAL PHEKOMENA. 



The contrastB, caneal and symptomatic, between different 
} TOorbid conditions, embraced under the general head "fevere," 
' Baggeat deeper differences, which may be defined as develop- 
mental. Acnte observers have shown UB the essential signs of 
' demarkation between periodic and continued fevers — between 
eruptive fevers with typical structural lesions and fevers which 
are unattended with a specific anatomical change. 

It is in my opinion impossible to exaggerate the importance 
' of Dr. J. C Faget's diagnostic investigations, in relation to palu- 
' dal and yellow fevers. They must mark an era in the study of 
these diseaseB ; and for the purposes of medical practitioners dn- 
ring epidemics, they constitute the trae beacon lights, which 
should keep ont of print a host of immatore obeervationa, capa- 
ble of materially hindering the growth of exact knowledge. 
j The looseness of records, and the cloud of baseless theories, are 
I responsible for that chaotic complexity of medical opinion, which 
I desire, in some measure, to dispel. 

The researches of great difficulty and importance into the ul- 
timate nature of true contagion, and the primaiy causes of some 
s of local origin, have led us one step heyond the bedside 
I observations. They have shown, in some cases, that special ele- 
I ments are at work, associated with and characterized by peculiar 
L Btractural formations and living organisms. Many mere coinci- 
I dences have been interpreted as cause and effect. It were weD 
r if all coincidences had been always noted to the fullest possible ' 
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extent, and thea the natural growth of biological knowledge 
would have explained phenomena beyond the ken and grasp of 
the prescriber. His primary duties, responfiibilitiea, and fatigoes 
unfit him for calm and continuous thought and wort on the 
deeper and most difficult problems of life, while the battle with 
death is being fought red-handed. The first injunctions to the 
clinical student should be to note everything, however trivial, 
and never trust to memory. The accuracy of medical writings 
would be enhanced immeasurably if we could delete from past 
records the imaginative pictures of cases which Lave been drawn 
with rounded phrases and well-chosen periods, months and years 
after observation. They are stumbling-blocks in the way of the 
accurate philosopher. They are just as pernicious, in medicine, 
as fanciful and incorrect representations of aniinals and plants 
would be to the anatomist and botanist. 

Hasty generalizationB have materially retarded the develc^ 
ment of medical knowledge, and I desire, in submitting to my 
readers some speculations based on the knowledge acquired, to 
be more suggestive than doctrinaire — -thought-inspiring rather 
than limiting mental effort, even by reasonable e-xplanatione of 
manifold phenomena. 

A morbid principle — a fever-poison — has been veiy widely 
accepted as a hloodrpoiaon. So common and constant is the dis- 
peraion of intoxicants through the system by the organs of cir- 
culation, that the instant and primary effect of an iofeetion is 
interpreted as due to an action on the blood. The surgeon who 
talks of " shock " apprehends the all-pervading influence of the 
sensorinm, and its subsidiary ganglia and nervas. The soldier 
who, as Gntlirie relates, was killed by a bullet striking the pit 
of the stomach, producing only a contusion, affords an instance 
of that exquisite relation between animate man and Lis enr- 
roundings which has bewildered so many. 

So hard is it to discipline the intelligence to any limitatioiia 
that, by a bound, the metaphysical labyrinth is reached, even by 
our best experimentalists. No less a man than G. A. Him* 
has compared inorganic matter — homogeneous, susceptible of be- 
ing broken into fragments, and of indefinite continuanee in a 
t Ufitapbfnqnes de la ThermodjnBimqiie.'' 
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etate of absolute uncliange unless disturbed by external influ- 
ences — with the living being, essentially heterogeneous in struc- 
ture, with divereified organs and functions necessary to limited 
Bxietence, Internal rest of its constituent parts is in direct op- 
position to Ufe i it grows and feeds on its surroundings, and the 
Bin all est instant of time, during which the necessary changes of 
its integral constituents may be stopped, suffices to kiU and con- 
vert the living into ordinary matter of the physical world. 

The living being creates nothing — it only assimilates. If 
parts or things are thrust on it, not compatible with its organism, 
it makes a supreme effort to reject them, and failing in this dies. 
" If, therefore," continues Ilirn, and here I quote literally, " a 
special principle is necessary to the constitution of the whole (^^n- 
aeTnile) of a hving being, the principle is, once for always, in 
it, qualitatively and quantitatively, from the moment of its birth 
to that of its death. This principle can not be regarded as a 
force." . . . . " The expressions organic forces, vital forces, have 
■Iio meaning." And he goes on to argue in favor of a prmcij>e 
lonimique as a necessity, that is to say, " as an affirmation which 
iBubsists because no other can be found to take its place." Where 
his demonstrations fail, he deems it imperative to impose a 
-dogma. 

The origin and propagation of yeUow fever indicate the de- 
velopment of a virulent something which, within certain limits, 
iteproduces the same morbid appearances in susceptible individ- 
ttals. One of the most striking and distinctive of its features is 
jiihat this ^dmlent entity exerts such an influence on the human 
System, as to make this resist, more or less effectually, any sub- 
I sequent attack. 

And by way of parenthesis I must here note bow some of 
the ardent disputants have attempted to bend facts, or rather to 
enbstitnte assertion for fact, in support of their theories. In 
(attempting to controvert the opinion that yellow fever was a 
.contagious disease, and before Sir William Pyra and others had 
demonstrated freedom from second attacks, Dr. Charles Mac- 
lean had " completed hia convictions " that " no general disease 
■which is capable of affecting the same person repeatedly is ever 
propagated by contagion " ; ergo, after Pym's researches it was 
admissible to consider yellow fever a pure contagion. Experi- 
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ence lends much more weight to another dictnm which reflects 
great credit on Dr. Maclean's perceptions, especially if we cob- 
sider that he belongs practicaUy to the last centmy. He laid 
down, perhaps not absolutely for the first time, the principle 
" that a disease capable of being propagated by a specific virut 
can never be produced by any other cause ; and that a diBeaae 
produced by other cansee can never be propagated by a q>ecific 
viroB." * 

But yellow fever is transmiBsihle, though not inocnlalil^ 
and, in all probabihty, always an imported disease on land, not- 
withstanding Maclean's logic and Chervin's eloquence ; and it 
is necessary wo should show in what it differs from thejntn 
eontagia, the specific inoeulable diseases, with which, as I 
have before explained, it can not for one moment be con- 
founded. 

"We must not he rash in our inferences, but bear in mind 
the advice given by Dr. Latham in his clinical lectures. He 
eays : " Let a man use his own experience as best he can for the 
present, but let him not, upon the strength of it, rebuke the ex- 
perience of all past times and dictate to the experience of all 
future ; for if he live long enough, nothing is more likely thsn 
that he may find himself under his own reproof, and incon- 
veniently confronted by his own maxims." 

In the distinction between inoeulable and non-inoculabla 
maladies, we may find cause for confusion of thought. Usually 
diseases dependent on a specific virus are inoeulable, whereas 
other maladies are non-inoculable ; but just as a sound piece of 
meat may be inoculated by that ferment which causes piitrefac- 
tion, so do we find, as I have personally witnessed and actually 
suffered from, non-specific venom eommimicated from irritated 
and inflamed mneous surfaces, producing inflammation and pus- 
tular eruptions of the unabraded skin. The juices of the fleah 
of an animal that has died of an autochthonous anthrax have 
produced a fatal eiyeipelas. In man phagedena reproduces its 
like, and will do so repeatedly ; and although it may have super- 
vened upon a eyphilitic sore, it may communicate to another 
person not syphilis, bnt phagedfena. If this sets in before there 

* " IlTil9 of QnaruitiDe Lsws lod Koni^iiBtence of restilcotul CooUgion." Bj 
Cbarles Uacltsn, H. D. London, 1625. 
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has been time for general contamination, it may eometimea pre- 
vent conBtitutional syphilis.* 

Again, too much faith ehould not he placed in any profound 
and complex reason assigned for the immunity enjoyed after 
one attack of any diaeaBe, Teiy siniple cireumstanceB account 
for the possible ravages of cystic parasites in the young and 
tender animal, which are rendered impossible when the tissues 
acquire a special density by age. Moreover, we might adduce 
many instances from the inorganic world, and especially from 
the field of metallurgy, of profound and lasting modifications in 
the toughness, ductility, resiliency, and so forth, of material, ac- 
cording to the methods of preparation and subsequent treatment. 

It is well to remember that complex organic matter is gov- 
erned by the same laws of energy as those which operate in all 
other matter. A man stores potential energy in the shape of 
oxidizable food elements and tissues, and is afiecting all arotmd 
him by the manifestations of a kinetic energy— heat and me- 
chanical work. In health and full vigor he is always expending 
less matter and energy than he takes in, and provides for growth 
in the young and almost superabundant deposits in vigorous 
manhood. These relations can be disturbed in a very simple 
manner, and such disturbances may result in death or life-loug 
idiosyncrasies. 

One of the most simple and most sure methods of instan- 
taneously upsetting the relations between systemic demand and 
supply, is by modifying the usual normal relations between the 
tensions of the gases in the blood and in the external atmosphere, 
respiration consisting in the equalization of those tensions, la 
virtue of the very low tension of the oxygen of its blood, an 
animal placed in a confined space can consume almost the whole 
of the oxygen which that space contains, while the evolution of 
carbonic acid is very soon stopped by an equalization of the 
tensions taking place (Wilh. Miiller). f 

In studying the development of a disease which, whatever 
may be its specific cause, originates and spreads in foul air, and 
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the Tiralence of whicb apparently bears a direct ratio to this 
foulnees and the confined nature of the space occupied, we have 
to bear in mind the conditions of normal and abnormal respin- 
tion — the conditions o£ normal and abnormal oxidation throndl- 
ont the Bystem, 

Where and Smo may Yellow Fever Develop f 

An empty ship from the tropical Atlantic, relieved of il 
crew and cargo, has been closed alongside a wharf in hot weather, 
and an active decomposition has set in, so that, when ports and 
hatches were opened, the volame of fetid gases has overwhelmed 
the bystanders, engendering yellow fever. 

More commonly a foul ship entering a harbor from the yel- 
Tow-fever zone, without manifest sickness among its crew, has 
been detained under conditions favorable to increasing foulness; 
and either a ship-keeper, shipping-clerk, or friends of the ap- 
parently healthy crew, have gone on board, returned home, and 
introduced yellow fever in the port. Still more commonly the 
sickness develops at eea near the equator, when the ship is shut 
up loaded, and remarkable for numerous impedimenta, as well 
as for being deep in the water. The sailors may be buried at 
sea, and the ship is placed alongside other foul ships in harbor, 
or in a slip near some foul dungeons — too bad to be honored by 
the title of dweUings — and the fetid emanations from the hold 
are transferred more or less directly into otlier shijM or into 
these pestilential foci on land. Just according to the facilities 
of such intercommunication, does the disease become prevalent 
in the harbor or town, or both. Its inland inroads are practi- 
cally abortive. 

It is, therefore, incontrovertible, and very diverse facts can 
be adduced in support of the view, that the poison is generated 
outside the human frame. It originates, as Dr. Sanderson might 
say, in a quasi-spontaneous manner, in inclosed floating chasms, 
whence a pronounced rotten-egg fetor is the most obvions char- 
acteristic. Never has it been found to originate in vessels con- 
•fined to inland lakes or rivers. It is always to be found some- 
where in the ocean shipping, traversing the Atlantic calm-belts. 
I shall not prolong this statement by needless repetitions, and my 
main object at this point is to establish that there are certain 
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undeviating conditioiiB, beyond the sick man on land, under 
■which we can trace and reach the poison, where there can be no 
pretense that man is carrying it, and only very Blight, indeed, 
for BUBpecting that man played any part whatever in engender- 
ing it- 

Now this ship poison ia breathed by a susceptible man, and 
it MIIb him. It poisons him if the dose be large, perhaps as 
qnicWy as a mortal dose of phosphor paste or corrosive Bubli- 
mate. Like these it produces very definite lesions and symp- 

8, and like these, I believe, bo far as I can determine by all 
inquiries in my power, it ia not reproduced in the system. Some 
of it may be and possibly is tlirown off without change ; but if 
unable to kill the person attacked, it leaves ita most marvelous 
impress on the system, by creating an immunity from subsequent 
attackB. 

The coincidence of cases, as the disease spreads, indicates a 
pestilential condition of the ship or low-lying dwelling, and not 
propagation by contagion from the sick to the healthy. Sauitari- 
1, it is true, have been driven to practice isolation and to depend 
on it mainly, but simply because the presence of the vi/ndent 
entity I have before mentioned, though readily attaching itself 
to things rather than persons, can only be detennined by the 
eanitarian wherever its physiological effect is obvious. It were 
■well could we trace it before it entere the human system ; but 
all effort BO far to ascertain its definite and recognizable exist- 

;, apart from the human system, has failed, juet as much as 
the recognition of snake-poison apart from the snake. And 
probably we may fail throughout all time, as wo have failed in 
recognizing the reproductive animal poisons which flow in with 
diseased animal secretions or suppurations. 

There are the gases of decomposition, which often announce 
the probable locale of the insidioos enemy ; but the disease is 
witnessed spreading where all fetor is lost, or at all events where 
it is imperceptible, and we have then to trace its operations in 
the animal economy. 

There is organic matter within and without the body, which, 
with our present means of investigation, seems almost fonnless 
protoplasm, capable of motion and endowed with vitality or 
irritability. Structure in no way indicates that which belongs 



to a jelly-fish or a man. Protoplasm is aU albvmiinoid, convert- 
ing external matter into itself, and being capable of bucIi changes 
a£ will contribute to the firm growth and development of the 
higher as well as the lower forma of organic life. Thia proto- 
plasm is undoubtedly susceptible of lasting as well as transitory 
impressions ; and what the change is, we know not, which inBuree 
the development of secondaries in syphilis, or the periodic re- 
enrrence of ague long after a man has left the marshes. 

A formless protoplasm, for aught we know, may be the sea- 
ferment in ships growing out of putrid and fermenting bilge- 
water, and its action may be almost catalytic — an action by mere 
presence, or contact with the blood-protoplasm. This nndonbt- 
edly changes, for the blood is affected at once ; the arrest of the 
higher secretive functions, the instant cessation of molecular 
assimilation in the tissues, the retrograde changes to fat in mus- 
cles and liver, and the passage of free albumen into the urine, 
indicate how profonnd and unmistakable has been the inflnence 
of that agent wliich progressively checks and ultimately arresta 
all normal nutritive function. So fierce and active may be the 
first invasion of a ready victim, that general cessation of func- 
tion, for that instant of time mentioned by Him, seems to be the 
method of death. But if the influence is milder and a progres- 
sive course be engendered, then the reparative powers surmount 
the disintegrating force and conquer. 

I may have formed a wrong impression of the possible action 
of this poison, but certainly I am not in error that the product 
of foul fermentation may elude our perception, and may, with- 
out necessarily reproducing itself in the human system, so im- 
press the living albuminoid molecules of the body as to arrest 
development and insure molecular and then bodily death. 

There is one possible method of action which undoubtedly 
operates to some extent in the ship's hold. The active agent is a 
deoxidizing compound ; and when we consider how carbonic oxide 
kills without reproducing itself in the living body, by exclad- 
ing the possible oxygenation of the blood, we may have a clew 
to the operation of this agent. 

Dr. Edward 0. Seaton, in a preliminary note to the Local 
Government Board on Dr. Klein's " lieport on Infectious Pnen- 
mo-Enteritis of the Pig," said so late a£ the summer of 1878, that 



STATEMENT OF TDE GERM THEORT. 



145 



1 result of the Btudiee, ■wliich have of late years been 
made by various pathologists, as to the intimate nature of the 
different zymotic eontagia, has been to render it extremely 
probable that each distinct zymotic disease is, in its essence, an 
invasion of the animal body by a distinct, extremely minute, 
living, and self-multiplying thing, biologically specific in the 
changes of growth which it undergoes, and chemically specific 
in the fermentations which it can elf ect ; that the infinite mul- 
tiplication and swarming of this specific organism, in the blood 
and tissues of the infected body, imderlies and canses in each 
case the more ohvions characters — the anatomical and chemical 
changes, and tho so-called symptoms of the disease ; and that 
the infinitely minute germs of the specific organism, barely per- 
ceptible with the highest powers of the microscope, constitute, 
:fls they pass from animal to animal, the essential means by 
■which the specific disease is communicated and spread." 

In yellow fever we have undoubtedly the origin of the dis- 
) in putrefaction — hence in a septic ferment, which in aU 
jprobabihty only develops in ocean waters under tropical condi- 
tions in the Atlantic. In no other sea has the disease been 
known to infect ships, ports, and harbora. But this in no way 
indicates a necessary dependence on a Iwijig ferment. 

Professor Paniim, of Copenhagen, Dra, Bergmann and 
Schmiedeberg, and Dr. Bnrdon-Sanderson have proved that a 
^ecific chemical body, separable by filtration from any fluid 
containing it through porous porcelain, not albuminoid in its 
reactions, and having a remarkable power of generating bacte- 
t in a " cultivation fluid," is the active septic poison which 
Induces the symptoms of a putrid infection. Dr. Sanderson, 
riting in 1876, states that tlie facts promulgated by Professor 
Pannm ("Virchow's Archives") are quite irreconcilable with 
■&e often too carelessly received assumption, " that the process 
■of septic infection is dependent on the development of a living 
jontaginm." The only group of bodies to which this fever- 
jon may be compared is that of the so-called " unformed fer 
nents." 

This suggests the possibility of a very decided and fnnda- 
■tuental distinction between the organic and parasitic causes of 
the pure eontagia and the inorganic " sepsin " or " septine," 
10 
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wliich may play a conspicuoiifl part in the development of aueh 
diseasea aa typhus and yellow fever. 

We must not allow these iuveatigationB into nltimate canfiee 
to bewilder or disturb tib. We can stamp out the disease witU- 
out the niicroseope or profound chemical research, though an 
intimate acquaintance with the pyrogenic agency might Eim- 
plify our work. Whether the body be organic or inorganic, 
bacteria may have, and most probably do have, a. very important 
pnrpose to Berve aa carriers of the agent — starters of decompo- 
eition ; and heat is essential to their motion, to the activity of 
their production, and to the ready transmission of the disease. 
Chilled and motionless, they are inert ; and once the yellow- 
fever poison sinks to the soil, or is subjected to a temperature 
below 32°, it is gone at once and for always. Tliis 19 the one 
great and positive fact which the history of yellow fever has in- 
variably revealed. 

The known action both of heat and cold on the yellow-fever 
poison would indicate that bacteria can not be the ultimate essen- 
tial elements in the production of yellow fever ; for while per- 
manent spores resist temperatures up to 213° Fahr. (Schwann), 
230° Fahr. (Pasteur), and even 266° according to Schrader, bac- 
teria were reduced down to 0° Fahr. by Cohn without Jailing 
them, though their movements and reproductive powers or 
activity as ferments ceased till again heated. By the aid of 
liquefied carbonic acid, Frisch has lowered the temperature of 
bacteria down to — 124'6° Fahr., but on warming them again 
he has developed coccus and farther bacteria. Schumacher has, 
however, said that sudden and extreme lowering of temperature 
changes the organisms. The degi-ee of beat for greatest activ- 
ity of development is 95° Fahr. according to Onimus. The 
bacteria were supposed to be reproduced both by spores and 
subdivision. The spores or permanent germs capable of resist- 
ing the high temperatures above stated have been regarded as 
constitutmg the principal sources for the dissemination of these 
inferior organisms.* To bacteria we owe the prompt reduction 
of dead organic to inorganic matter. 

So far had I written when I had an opportunity of reading 
Dr. J. J, Woodward's " Address on Dysentery and Bacteria," 
• "LeB BactWes," Th&sc parle Dr. Ant, Magmn, Paris, 1678, 
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f pnbliehed in 1S78, and a profonndly inBtructive paper by Dr. Tim- 
I othy Richard Lewis, on " The Microseophjtes which have been 
tfonnd in the Blood, and their Relation to Disease." Dr.Wood- 

■ "ward haa failed to find " the relation of bacteria, and especially 
I of spherical bacteria, to dysentery." He asks, " Is it at all rea- 
I sonable to beUeve that these vegetable rods or grannies, always 
I present in such countless numbers in the healthy stools, are the 
I occult cause of the diphtheritic process in the intestine ? Oer- 
I tainly, I must believe that if the ease of dysentery were the 

■ only case of the kind, all men knowing the facts would answer 
lin the negative." 

There is no evidence with regard to yellow fever that bac- 

iteria of any kind produce it. The effect of temperature on 

I spores and bacteria indicates that they can not, as it has been 

)0Bed, be operating as different conditions of the same organ- 

I ism in the production of yeUow fever, which is arrested both by 

steam-heat and ice-cold. 

The abundant development of bacteria demands oxygen, but 
Uiis is reduced to a minimum, or is absent, where the most viru- 
lent form of yellow-fever development may be advancing in the 
holds of ships. Wherever nature is favoring that cycle of opera- 
tions, between the organic and inorganic world, so essential to 
human life, whether in the "West Indian marsh-lands or African 
jnngle, prompt and abundant oxidation, and the undoubtedly 
unfettered development of untold myriads of bacteria, are of 
necessity concurrent phenomena. There no yellow-fever poison 
forms nor has its origin. Tliis is my conviction, after a most 
careful search for evidence ; and if the conclusion may be deemed 
by some somewhat far-reached, it is impossible to deny that 
yellow fever and bacteria are best developed, in the first ease, 
where dangerous deoxidation has rendered air irrespirable, and 
in the second, where the fresh breeze of sea or abundant air con- 
tributes to an active vitality. 

Dr. Lewis in his admirable and logical exposition shows, 
according to Nagcli, that the forms of plant-life, which have been 
mostly recognized as having been more or less closely associated 

nth changes in living animal substances, are the lower kinds of 

fungi. 

Nageli separates these into three groups : 
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1. Mdds — cbaraoterized bj branched, segmented, or mistg- 
mented filaments. 

2. Sprouting fungi — yeast-cells of Tarioos Idnde, consigtiog 
of more or less OTal corpuscles, which multiply by means of 
Bprouts from their surfaces. 

3. Cleft fungi or Bchizomycetea — minuto Eplierical or oval 
bodies, which are multiplied by fission only, and which some- 
times remain isolated, at others form unbranched rows (rods, 
threads, etc.), but only occasionally present a cubiform aspect, 
To this group the bacterium, vibrio, vihrio-bacillua, spiriHuin, 
etc., belong. 

Germs Unrecognisable. 

Virchow,* a strong advocate of the germ theory of disease, 
in attempting to explain away the apparent identity of vegeta- 
ble forms in healthy and dysenteric stools, says ; " Although we 
may be unable to see these inner differences in such minute 
bodies as vibrios and bacteria, yet we ought to remember that 
in case of the formative eella of the ovule, and of nnmerons 
pathological growths, although they appear as gigantic forms 
alongside of vibrios, we are unable to predict what will grow 
out of them. Yea, eggs themBelvee are often so similar to each 
other, that the differences of the animals which will proceed 
from them can not be suspected in the least degree." 

N&geli has pointed out the serious and almost unavoidable 
fallacies attending conclusions from cultivation experiments. 
The assertions, snch as Schumacher's, as to the transmutations 
of organisms, are unsupported by adequate evidence. A fun- 
gus, according to De Eary, undergoes but a very limited and 
weU-defined range of . changes. The mold and sprout fungi 
are closely related, but with one exception — they have not yet 
been seen to pass from one form into the other (Nageli). 
Fission fnngi do not germinate, so that the spores which resist 
high heat and tlie bacteria which live at the lowest possible 
temperatures are independent organisms. 

Bacteria, vibriones, and bacUli are commonly detected in ihs 
muco-salivary fluid from the mouths of healthy persona. Dr. 
Eeale, ivTiting in 1870, said : " The higher life is, 1 think, every- 

• S«e Dr. Woodward's Address before the Univeraity of PennsjlFanin in IBM. 



THE GERM THEOET "NOT PROVEN." 149 

P where interpenetrated, as it were, by the lowest life." He 
f considered there was no evidence that " bacteria are really the 
active agents, in cases in which the blood has been shown to 
exhibit the properties of a specific eontagiouB virus " ; and he as- 
serted that " it is difficult to imagine anything further removed 
^ from the fact than the statement that the dust of our air con- 
its of disease germs." 
Dr. Eeale's judgment may not have been infallible, bnt he 
Vhas rendered excellent service, and uttered some wholesome 
• cautions, in opposition to the boldest speculators on the qnes- 
f tion. 



iutroduc 
^m presence 
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Lower Organisms not spedjkaUy mjurious, nor stmcturaUy 
characteristio of Fevers. 

Pasteur — the greatest mind grappling with the difficultiea 
of living ferment investigationB — baa stated that the blood in 
health is absolutely free from the microphytes ; and Drs. Doug- 
las Cunningham, and Lewis were able to satisfy themselves 
Bome years ago that bacteria, vibrionee, bacUli, and so forth, 
very speedily disappear from the liquor sanguinis, even when 
introduced into it during life in considerable numbers. Their 
appreciable numbers is, judging from experience, 
■incompatible with a state of perfect health. The same remark 
does not hold good as regards parasites of, apparently, animal 
nature. In certain diseased conditions microphytes are very 
generally present — not invariably, nor proportionate to the grav- 
ity of the malady. 

Dr. Lewis refers to the fact that any oiganic substance, added 
to suitable urine, would be followed by a crop of bacillus. He 
once tested this and found it to be the case. " It need hardly 
be added that organiBras thiis obtained would produce no effect 
on animals if freed from the decomposed urine." 

Dr. Lewis states most forcibly the grounds for forbidding 
the adoption of the doctrine of a germ theory of disease, indi- 
cating (1) that these organisms, as ordinarily met with, are not 
epeciflcally injurious when introduced into the animal econo- 
my ; or (2) that the forms found in disease are not proved to 
be morphologically different from those known to be innocuous.* 
irterly Journal of tho Microacopicul SocJDtj," Julji 18^9. 
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The attractive theory of genas or yporea^ inducing yellow 
fever, is leading physicians and jonmalists to develop some de- 
cidedly false theories and views of the disease; so that it is high 
time to point out that, without attempting to solve the ques- 
tions arising from discussions of the "vital'' and "physico- 
chemical" theories of fermentation, we know that yellow fever 
originates in putrefaction — ^is nourished by decay and dirt ; and 
that this peculiar decay or putrefaction is arrested and killed bj 
ahnost any temperature below 32® Fahr., and probably below 
stiU higher degrees of heat. Dry, cold air is its great enemy, 
and that is what the engineer can provide in every ship that 
floats, and every home invaded by the pestilence. 



CHAPTER V. 



THE PEEVEMTION OF YELLOW FEVEE. 



In the summer of 1878 I was in St. Louis, and, -with the 
outbreak o£ yellow fever in the Mississippi Valley, it was per- 
fectly clear that general medical knowledge and the most heroic 
zeal stood but poorly in stead of a definite and comprehensive 
I iinderatanding of the origin and nature of the disease. I heard 
I enough of the evils and brutalities of inland qoarantinea, though 
I these were mild and innocent compared with the torturea en- 
dm^d in the lazarettos which Chervin aboKshed. I can not 
resist quoting a paragraph from a St. Louis newspaper, which I 
[ cat out last summer, but without name and date : 

Making Quarantinet Fay. 
Ln eionse waa Bonght for, abont n week ago, by the anthorities of a 
I namber of cities and townB not far distant, to quarantine ngainst St, Louia 
I on ftocoant of yellow fever — altbongh it was known by dl intelligent people 
I in those cities and towns, as ivell as in St. Louis, that no gennino case of 
I yellow fever ever existed ia this city, and the plagne did not exist here at 
IS an epidemic or otherwise. In view of which, the question very 
I natorellf arises, whether the authorities of the cities and towns in question 
' had not, aside from protecting themselves, on eye out for the " raaia 
chance." The " New Orleans Times " has an illustration in point : 

" Take the case of Washington, in St. Landry parish, for example — only 
for example ; there are a dozen or two more of the same sort. Washing- 
ton quarantines against New Orleans, prohibiting passengers, freight, and 
everything. The local newspaper, with a sweet and childlike trust, too 
heavenly for this cold world, expresses the hope that ' our merchants will 
be fair and considerate to the people ' while the embargo lasts ; hut it turns 
out that the presiding official is a loading grocer, and tliat others of the 
anthorities are dealers in articles which a quarantine will enhance, and the 
next thing we hear fiam Washington is that ooSee has gone np to forty 
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cents a poanil. Of coDree these towDS have a deeper interest ii 
binding qnarontine thon New OrieaUB can poBsibly have. It enables t 
prominent oiercliaiits to wurk oB their uld stocks at famine prices, and to 
make a general clearing up on terms of bewildering advantage to them- 
selvea. We do not expect tbem to iisten to our orgnments in the matter 
of mercbondiae. It pays to be mortallj frightened under such circam- 
Btaooes, and we know humim nature too well to waste time in expostulation." 

I then felt what I now know, that to permit euch a disease 
to penetrate eo far up that splendid river was a crime originat- 
ing, as all crimes must, in ignorance and cupidity. 

I reached "Waehington in September, and frequent inter 
views after that with Surgeon-General "Woodworth convinced 
me that the non-intercooTBe system, in a trading community, was 
permanently impossible, but that much might be done to limit 
quarantine if ships could be disinfected. The only agent known 
to be the real destroyer of yellow-fever poison was cold, and my 
practical familiarity with the subject of artificial refrigeratitm 
led me to pen the following statement, at Dr. Woodworth's re- 
quest, on the 23d of last December, which he read before a 
meeting of the Board of Experts held in New Orleans 



sn^l 



EiGoe IIoTiaE, Wastiinqtoij, D. 0., December 
Dutrvetion of TeUow-Ftttr Qermt by Cold. 

Tije disinfection of dulicate and perishable merchandise, the demand for 
some cffioaciouB means of pnrifjing a ship Bome diatance from laud, and the 
difficulties incidental to the porification of the bilge, hare suggested the 
' coDstmction of a steamboat or barge for these and similar objects. 

The approach of a suspicions craft, hailing from infected ports, might 
suggest precautionary measures, notwithstanding the health of orewa, 
proof against jellow fever and the pernicious influences of malaria. The 
brief delay and expense of lowering the temperature of everything on board, 
daring the dangerous season, would be regarded as of little moment com- 
pared to wbat might be deemed unfair e^clufdon from markets. Shipa laden 
with fruit, however delicate, would not suffer if the whole were brought down 
to 32° F., and at this temperature the contagion of fellow fever is killed. 

It is tlierefore proposed to design and constmct a boat, requiring atnini- 
mum space and fuel for its engines, capable of steaming oct into the Golf of 
Uexico or up the Missisappi. This ship will be provided with every con- 
venience for a medical or eanitaryinspector, and the necessary help to carry 
ont the process of purification by cold. An ice-machine, capable of lower- 
ing the temperature of an entire eliip down to 10° or 20° below freezing* 
point, if necessary, will be erected in the dianfeoting steamer, and its 
practical appUcalioD will be aafollowB: 
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.. The blowing of cold air at any daaired temperature into every part 
of the Bbip. Ould air gravitates and permeates almost like water, and, bj 
' Boitabie fiezible sppliauoea, etreaniB of intenaelj oold air will be directed to 
the lower and moat inacceesible parts. TMs air, heated, will ascend, and, 
being aspirated by suitable fana or blowers, will be puiLSed and passed 
roimd and round, till the desired purit; and temperature are abtoined. 

It Is obvious that, microscopical and chemical tests can bo applied to this 
air in circuit, at first for the parpoaes of acientifio observation, but after- 
ward, probably with the heat effect, as a means of determiuiiig the influence 
of the refrigeration. 

I de^re to direct special attention to Dr. Angus Smith's paper on Am- 
monia in the " Chemical News " of July 26, 1878, and to the ready method 
there described for applying the Neesler test to the atmosphere, which may 
he oombincd with the well-known glycerine slides for microscopical ex- 
amination with a view to the detection of organio matter. 

2. Fumpa will be provided to clean ont the bilge, and then wash tide 
out b; antiseptic salts, of which perhaps none would be better than chloride 
of magnesium, which may be obtained in any quantity from aea-water hy 
freezing out other salts and water, and is itself uucongealable. The use of 
concentrated sea-water at say 15° F. for this purpose, would preclude the 
nse of costly and unpleasant disinfectants, which by their odor and fames 
might damage cargo and injure the ship. 

8. In the ease of fruit-bearing schooners and other ships, the purifying 
oold process would admirably prepare the cargo for storage on land. In & 
cold fruit store any quantity of imported produce might be kept harmless 
and wholesome. 

Attempts have been made with ice to cool a ship in the port 
of New York ; but when the work to be done for effectual re- , 
frigeration of the hold of a large vessel is considered, it ifl ob- 
Tioiialy futile to attempt any such means.* Any ice-apparatus, 
calculated to lower the temperature of a ship, would have to be 
xiaed with salt, and by no known means could the quantity of 
ice and salt required to overcome the heat of a ship absorb that 
heat rapidly enough to obtain a satisfactory and economical result. 

Ko substantial trath in relation to disease-prevention haa 
ever been more faithfully or justly accepted than that the ex- 
posure of naval vessels to the intense cold of northern winters 
purified them. Apparent exceptions to this have been always 
recognized, but such exceptions rather tend to prove the rule ; 



• Dr. A. N. Bell informs me thi 
posed a fair eiperiraent in refrigei 
was cODdacted, only nin 
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and a confirmed yellow-fever Bliip has been recognized aa one 

entirely devoid of means for adequate ventilation and permanent 
sanitation on a long cruise in the tropica. The history and de- 
scription of those ships ■which have resisted any disinfectants, 
and in which disease reappears notwithstanding the application 
of procesaea adequate for other ehips, must be investigated and 
written in future for the guidance of the sanitarian. Such 
ships will be found peculiarly favorable to stagnation of air, 
old and decayed, and liable in the tropical belt to the develop- 
ment of yellow fever under ordinary systems of ventUation. 

Dr. Paget quotes Dr. Carpenter, who, in his sketches from 
the history of yellow fever in New Orleans, expresses the re- 
markable opinion, which at the time attracted but little atten- 
tion (j)resque inapergue), that " as far as we knmc, low temjperor 
tare ia the only agency that can be relied on safely to destroy ^ 
irifection of this disease." 

" Let us hope," says Dr. Paget, " that the future will benefit 
by this remai'k," " For my part," he says, " I am persuaded 
that in New Orleans, when ioe has formed in winter, a new 
importation by the shipping [the italics are hie] is indispensable 
for a new epidemic ; and that, on the contrary, the absence of 
cold in the winter following an epidemic may permit, the fol- 
lowing year, a new eruption of yellow fever without fresh im- 
portation. For instance; In 185i we had a small epidemic, 
which was very severe elsewhere. Not knowing whether there 
wafl any frost in the winter of 1853-'54, the yellow fever of the 
latter year might occur without importation as a heritage of 
1853. I am simply citing a supposititious case, for it might by 
no means be impossible to obtain proof of an importation in 
1854 as well aa 1853." 

It is thus that matters occur in Vera Cruz, Havana, the 
Antilles, where indigenous ice is unknown, and where the tem- 
perature of the air is never lowered to the freezing-point 
such localities an indefinite series of epidemics is possible 
a single importation. 






ArtiJiGidl Hefrigeration proposed ly Dr. J. C. l^aget. 

Tersely, suggestively, and with no doubtful expression, Dr. 

Faget penned the following in 1864, soon after the importation 
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into New Orleans of the Oarr^ ammonia machines, which have 
eontinaed in operation ever since : 

" It is positive, and tradition has always recognized the fact, 
that the cessatioo of our epidemics of yellow fever ia with the 
first white frost. 

" This fact, that frost pnts an end suddeDly (tout d caitp) to 
our epideniicB, naturally leads us to think that the germ of these 
epidemics ia therefore destroyed by the lowering of temperaturej 
provided it reaches to 0° 0. Now, art never can do better than 
to imitate nature. 

" The lowering of the temperature in the holds of ships 
■which have to be purified should be tried. Might not f rigorific 
mixtures be obtained at low cost? To-day, that they have suc- 
ceeded in manufacturing ice on a large scale and at little cost, 
even in New Orleans, in midamnmer, can't we foresee there a 
means to destroy the germ of yellow fever in the holds of ships 
which import this terrible plague ? I give this idea for what it 
18 worth ; it seems to me worthy of attention." 

Cold as an Antidote endorsed hy the Board of Experts. 

This excellent instnietion to sanitary reformers fell flat ; but 
the Board of Experts recently uttered no doubtful echo to Dr. 
Faget's views and sentiments when they said : " Yellow fever, 
in its epidemic form, is a disease of warm cHmates, and of warm 
seasons of the year. The yellow-fever poison is not able to 
withatand the influence of frost, and, when exposed to a freez- 
ing temperature, it is rendered innocuous, and is probably de- 
stroyed." 

Having had an opportunity of explaining my system of re- 
fidgeratiou and disinfection to the Board of Experts, special 
reference is made to this at page 27 of the published concln- 
sions. They say ; " Research and experiment in reference to 
disinfection should be liberally encouraged. This is particularly 
true in respect to those experiments which aim at the practical 
destruction ot yellow-fever and cholera poison, by artificially 
produced extremes of temperature, either of cold or heat. If 
the apparatus and experiments now projected for the utilization 
of extreme cold to this purpose should be found to be of prac- 
.tical appHcation to the disinfection of the holds and other parts 
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of vesEels, their success would prove to be a sanitary acgoMtioiL 
of inestimable value. Should this method of disinfection prove 
impracticable in its application to holds of vesaels, it may stiU 
prove more efficient in deBtroying the infection of clothing, bag- 
gage, and many kinds of goods, than any other artificial means 
which can be employed." 

It is not my intention at present to give a description of the 
elaborate designs which have been developed since my first con- 
ference with Dr. Woodworth, but the opinion of the Board of 
Experts encouraged me to spare no pains and no expense to ob- 
tain the most perfect possible result ; and the Kational Board of 
Health has, since Dr. Woodworth'e death, endorsed my meaBurea 
and honored me with confidence. 

Here I desire to pay a just tribute of recognition to Senator 
laham G. Harris, Chairman of the Senate Committee on Epi- 
demic Diseases. Startled at first by the announcement of the 
bare possibility that we could refrigerate infected ships in the 
Gulf of Mexico, he spared no pains and lost no opportunity to 
satisfy himself of the real merits of the project, and of my fitness 
to conduct the experiments. He searched till he felt eutfieiently 
convinced to endorse my plan. From first to last ho was stead- 
fast, and so loyal to the cause that, if tho experiments, demand- 
ing as they did a not unimportant appropriation, are carried 
out, and result, as they are sure to, in success, it should never 
be forgotten that to Senator Harris is due the passage of the 
following short act, the first measure approved by the Presi- 
dent during the extra session of 1879 : 

Be it enacted, etc., That the Secretary of the Treaflary be, and herebj 
ia, authorized to contract for the pnrchaae or conatruetion of such ateam-vea- 
Bel and refrigeratiag machinery, or to arrange with the Navy Department 
for the nae of snoh yeasel, as may be recommended by tho Natioaal Board 
of Health, to disinfect veaaela and oargoes from porta suspected of infection 
witli yellow fever or other contagiona dlaeases, the construction of the aame, 
if anch oonstraction shall he recommended by said Board of Health, to be 
under the inspection of an officer of the Bureau of Steam Engineering of the 
Navy,who may, at the refiuest of the Secretary of the Treasury, be detailed 
by the Secretary of the Navy for that purpose ; and for the ptirpose of aach 
purchase or construction the sum of $300,000, or so much thereof as may be 
necessary, to be immediately avaUable, ia hereby appropriated oat of any 
moneys in the Treasury not otherwise appropriated. 
Approved April 18, 1879. 
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When the measure for the constrnction of mj refrigerating 
ehip was before the Senate, Governor Harris was fortified hj 
the following expression of opinion ; 

WiaantoTos, D. C, March 27, 1S13. 
Sjb: In reply to yonr letter of the 26th inatnnt, requeating that we 
ibould give yon our opinioa 09 to the merits of FrufeBsor John Gamgee's 
propoBed refrigerating Bteam-Tessel as a. means of diaiDfeoting Teasels and 
oargoea, we liave the honor to report as follows ; 

bL We have examined the inodela and the drawinga relating to this 
apparatna ; have listened to the explanations given by Professor Gamgee 
and the engineers who have been engaged with hira npoa thia aubject 

d. We are of opinion that the nppsratn3, if properly oonstructed and 
managed, will prodace a tempuratiire helow the freezing point of water, 
probably as low as zero Fahrenheit. 

d. In an empty ahip it ia probable that thia low temperatare can be 
produced tbronghout by the refrigerating vesael, if anfficient time be allowed 
for the working of the apparatus. 

4th. Id a ship with a cargo in it, it wiU be more diffionlt to prodnce this 
uniform low temperatnre ; and it ia probable that in almost all cases it will 
be necessary to discharge the cargo before a ehip con be properly diain- 
feoted by tliis or aoy other process. 

5th. Whether the production of a temperature, even as low os zero, in a 

BhJp, for a comparatively short period of time, id eit, for a few honra, will 

destroy or render permanently harmleaa the yollow-fever poison, we do 

not know, there being no satisfactory evidence in eiistenoe npon this point. 

Bnt from what ia known ob to the effecta of temperature upon thia diaease, 

are of the opinion that the experiment is worth trying. 

feth. It will be seen that we consider the project as an experimeEt; it 

n fact impossible to view it otherwise. 

Bnt even in the case of failure the results can hardly fail to be of consid- 
t«roble Boientific value, while in case of success the cost would be a oompa- 
itire tnBe. 

We are respectfolly, etc., 

THOMAS J. TUEITER, 

MedlaalIn»pKtor CKiltd Slala yavy, membtr of Xhtisnal Soard qf SsaWi. 

J. B. HAMILTON, 

Surgeon United SJofM MaHae Satpitat SirntM, Treai'iry Departmmt. 

J. B. BILLINGS, 

Surgton Umud Stala Array, 

Eon. IsHiM G, Habhis, 

Smatorand Chairman (If t>ie Cbmmilteeon ^dtmin Diaeaaea. 

The' discussion in the House indicated the faith reposed by 
Southern members in the effects of frost as a preventiye. Gen- 
eral Xing, of Louisiana, said : 



Gentlemen who have witnesaed the ravflges of jellow fever can only 
appreciate the necesaitj which is felt in that portion of the countrj o( 
keeping ont an enemj so subtle and bo deatrnotJTo, We know that dating 
the hot weather that disease spreads and carrieB devastation with it on bU 
handB. We know that on the first daj of frost a ebont of relief goes np, 
quarantine ia broken, and commerce onoe more begins to flow in its osaal 
channel; and we know also that, with the announcement in springtime of 
the approach of the yellow fever, terror is at once depicted in the connto- 
nances of the inhabitants of that part of the conntry. Oa the apphcation 
of the Board of Health of the city of New Orleans, I therefore urge thia 
House to take into earnest consideration measures to prevent the introdoo- 
tion of this enemy into our midst again. They approve of tbia freeang 
process. It may be saggested that this Ib experimental ; but it is ia the right 
direction. The question is, how for will this Government exert ita power 
for the protection of ita citizens against this terrible disease! HillionB are 
spent in the deatraction of men. Is it not time that, by the authority of a 
oinUzed people, thus represented, thousands at least should be spent for the 
protection and preservatdoa of human life and happiness? 

The Hon. Jolin Goode, of Virginia, followed with nmch 
, earnestnras, and remarked, inter alia : 

Now it has been said here that this proposition ia endorsed by the Na- 
tional Board of Health — a board selected by the President, a board com- 
posed of the most eminent sanitarians in this conntry ; and not only endorsed 
by the Board of Health, but it has the approval of the most emineot acieii- 
tifio men in the land. The whole bill proceeds upon tbe baaia that the 
yellow fever is an exotic brought to this country from tropical climates in 
the holds of veaaela, and the germs from which it ia propagated may he 
effectually frozen out and destroyed by the refrigerating process. In other 
words, it is now a generally conceded fact that tbe yellow fever can not Uve 
in a freezing temperature; and, as my friend from Lonisiona [Mr. King] haa 
just remarked, so well is this fact known in the South that the good people 
in the churches always pray for froat, and when frost appears there ia ■ 
shout of Joy throngbont the fever-stricken localities. 

General 0. E. Hooker, of MissiBsippi, said : 

We propose to try tbia experiment with nature's great teachings as out 
eiample. We are, in other words, endeavoring to do for every vessel that 
oomes into our porta from on infected region that which nature does where 
her laws do not interfere with any of the comforts, conveniences, and ne- 
oessities of man ; and I say that experience baa demonstrated that wherever 
a certain amount of cold is reached, there we believe tbe disease, though 
decimating by thonsanda, will be disposed of, and general health prevail in 
the dtiee. 
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The Hon. J. G. Updegi-aff, of Ohio, added : 

In aome sense any plan of quarnntine, and BBpeoiallj any plan to keep 
out of the coantry a terrible epidsmio, is an esperimeut. Bnt these baais- 
facta are established : first, that yellow fever is not a native of tliis conn- 
tty, bat is an exotic bronght to na from tropic climatea under certiun con- 
ditions, one of which is beat; second, it is well established that cold is the 
destroyer, the antidote, of yellow fever. This bos been well settled since 
this disease prevailed first in America, Nearly one hundred years ago Dr. 
Sush connected its prevalence with hot weather and its disappearance 
irith cold. 

This proposition is to nse a refrigerating ship to freeze oat and purify 
▼easels coming into onr porta, as recommended by the National Board of 
Health. 

Dr. G«orge B. Loring, of MaBsachusetts, in an eloqnent ap- 
{>eal, stated : 

I wish to bear mj testimony to the value o( all such endeavors and ex- 
periments to snppresa contagious and iafections disease in this land. There 
are certain facts, Mr. Speaker, known with regard to the control of yellow 
fever, about which there can be no doubt, and one ia that froat and cold 
Vill kill it. The ezperimeut tried on board the Plymouth furnishes no 
exception to the mle, and the accidents which befell it then cast no reflec- 
iiona apon it. I consider it, therefore, fixed and established that diseases 
of thia sort can be controlled by proper application of cold. So mucb for 
Koknoffledged facts. 

tow, sir, in this age of experiment, moreover, is it not the duty of the 
Government to institute al] proper experiments for tho control and anppres- 

n of ravages of this description ? Why, it is manifestly so. The whole 
liatfiry of science shows ns that it is the duty of tho Government to en- 
flonrage sclentifio investigations for the suppression of destmctive contagious 
ftnd infectious diseases. In all its operations science has gone on, in onr 
day, proving that man has in his hand the power to control those diseases 
In the animal and vegetable kingdom which are injurioaa to the community 
And destructive to life. 

Mow is it proposed to deal with Shipping ? 
My observations on this point shall be preceded by eome 
very practical remarks by Dr. Yanderpoel on qnarantine. He 
Bays that " aU we know of the yellow-fever germ teaches na 
that it propagates with the greatest rapidity whenever the ele- 
ments of heat, moistnro, fermentation, and no circnlation of air 
are present. These elements are eminently combined in ves- 
flels coming from the tropics. Their cargo is sngar or melado ; 
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they are put on board under a tropical eon ; both are dirty car- 
goes, and more or less leakage goes on into tlie bilge ; the 
hatcheB, too, are tightly battened. If the germs are on the veb- 
eel, can there be conditions more favorable than these for thar 
active increase f Experience daily teachea us that on such ves- 
aels, should the Toyage be prolonged, eases of sickness follow 
each other in rapid succession, until the vessel becomes a vety 
pest-house ; whereas, if the voyage ia completed in eight or ten 
days, we find the sickness breaking out but a day or two before 
entering port, where prompt measures put a stop to its further 
progress. The longer such a vessel is allowed to remain nn- 
touched, i. e., the longer a quarantine is exacted, the greater 
will be the virulence of the disease, and the greater the danger 
of spreading the infection. The epidemic which appeared at 
Bay Kidge, Long Island, some years since, was undoubtedly due 
to this cause. Vesaelfl were strung along the Long Island shore 
to ride out a specific quarantine, until the whole fleet was thor- 
oughly infected, and the disease passed readily to the main- 
land. It is this practice of detention which in the past has 
contravened the interests of shipping and commercial men, and 
has kept np a chronic warfare between merchants and quaran- 
tine." * 

No words could better nnfold the dangers of commercial ob- 
Btmctions in the nature of protracted quarantine, nor euggest 
more cogently the radical methods to be adopted for instant 
and absolute purification. 

Dr. Faget, writing in 1859, said: "Quarantine measnrea 
must aim at destroying the morbid principle — the germs of 
the disease. Now this is not a question of time ; it is a ques- 
tion of instant action by all the means of purification, and this 
after the complete unloading of the ship." These means of 
purification he defines, in September, 1859, as currents of air 
and water, submersion, refrigeration, chlorine fumes, " Mer- 
chandise," he says, "can be very easily disinfected. Fassen- 
gers can be treated very rapidly, provided their goods are thor- 
oughly purified." 

• " QuEiraDtine," bj S, Oakley VanclorpoEl, M. D., LL. D., New York, p, SQ^J 
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Zittle Danger from Cargo. 

Dr. Vanderpoel states that " the experience of many years 
»t this port— -and in this I am confirmed by the observations of 
the St, Nazaire epidemic in 1862, and others in Spain and Por- 
tngal — has led to the conclusion that little danger of transmis- 
flion arises from tbo cargo proper. The clothing and effects of 
the individual, and the dart recesses of the hold, are the favorite 
lurking-places of the poison." 

The doctor briefly describes his practice as follows (p. 21) : 

" In the case of the city of New York, the veeael is sent to 
the upper bay for the purpose of discharging the cargo, the 
epot being nearly two miles distant from the nearest shore, where 
the bay is five or six miles wide. The crew of the vessel is 
OBually discharged before the cargo ia broken. Stevedores, 
■coopers, and all who work in the hold at this discharge, reside 
in hulks anchored near by, and are not allowed to retnm to the 
tnty until a period of five days has elapsed since they worked on 
% suspected vessel. The cargo is swung upon open lighters, 
and then carried to storehouses about three miles distant. No 
iflpecial-precaution is exacted of the lightermen, except that they 
*re not allowed to go on the vessel which is unladen ; nor is the 
■cargo subjected to any restrictions concerning the warehousing. 
During the discharge of the cargo, fumigations with chlorine 
should be made once or twice daily. 

" The vessel once emptied of her cargo, the process of puri- 
fication begins. With steamers this is comparatively speedy 
and easy of accomplishment. A fire-hose ia attached to the 
force-pump, carried to the hold, and a full head of water thrown 
into every part of it. At the same time men are set to work 
■with scrub-brooms, who work until every portion has been 
acmbbed and is as clean as a housewife's kitchen, A diecharge- 
pnmp is kept working at the same time, and the water is poured 
In, not only until thorough scrubbing is completed, but until the 
idischarge-water is as clean as that which enters. Hatches are left 
flff, ports are opened, and the fullest airing is given until the 
T^sel is dry ; then everything is closed, and fumigation is start- 
led in every part of the vessel. 

" Pratique is then given, and the vessel retoma to commerce. 
11 
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" "With eailing vessels the process of purification is & 
account of the absence of the steam-pump. It is often found 
advisable to have a tug-boat he alongside, ao that nse may be 
made of its force-pump and hose in the same manner as on s 
steamer. The Bnbseqaent measures to be carried out are the 
same in both kinds of vessels. In other cases dependence must 
be placed upon the ordinary hand deck-pump ; the purification 
Mid cleansing, though occupying a longer time, can be made 
equally efEeetive. I place far more reUance upon the liberal uae 
of water, the scrubbing until the vessel is absolutely clean, the 
pouring out of clean water from the bilge, than upon any pro- 
cess of mere disinfection and fumigation. These measuree, 
■which are simple and easy of application, are, I believe, when 
thoroughly carried out, perfectly efficient." 

Dr. Vanderpoel is only half right in a sentence which was 
adduced in Congress in opposition to the construction of my 
refrigerating ship. He says {p. 22) : " While all Buch wori 
most be thorough, we should not lose sight of the ceonomical 
feature in the process. A method of purification, which may 
be unobjectionable in principle, may also be expensive, and flo 
eomphcated in application as to cause a tas which no commerce 
could sustain, and which would practically work its entire ob- 
struction. So, while I recognize the eflciency of eteam, great 
heat, or intense cold, as agents which all attain with certain^ 
the desired result, I recognize also that their practical applica- 
tion is enormously expensive, requiring complicated machinery 
and a corps of sldlled men, and does not insure results that are 
better or more certain than those attained by the more simple 
processes." 

Note Dr. Vanderpoel's declaration that with sailing veseels 
" it is ofUn found advisable to have a tug-boat lis alonffside." 
But if a tug is wanted for washing, ia it not most desirable to 
clear the hold, at the very beginning, of the pestilential air, 
which has so often overcome the workmen engaged in purify- 
ing a ship ? Moreover, in warmer chmates the tendency to 
infect t!ie tugs, by the foul air of the infected vessel, is a mnch 
more serious cause of alarm than in the port of New York, 
where the atmospheric conditions are naturally inimical to the 
ready propagation of the disorder. 
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The cost of thoroughly disinfecting ships in New York -will 

he far lees, moreover, than the present cost of inspection and 

detention. On tlie score of economy everywhere, if 

must save the pence to take care of the pounds, a skiUed 
and competent staff of disinfectors on board a proper dicinfeet- 

ship, or floating laboratory, must be recognized as prefer- 
able to the half measures which have proved so illusory. 

Disinfection Essential. 
The epidemic of 1879, especially in New York, demonstrates 
that it is not safe to rely on partial disinfection by chemical 
agents, and giving ready pratique from infected ships, if we 
Srish to avoid cases of aicknesa, thongh isolated, and a (per- 
liaps BenselesB) panic. The disease pierces with great difficulty 
through such barriers as Dr. Vanderpoel has at his command ; 
but he has felt coiripelled, by an unusual gathering of foul ship- 
ping, to allay public fears by more stringent measures, and 
measures which should hereafter be rendered needless by a 
("wholesome supervision of vessels in foreign ports, and effectaal 
disinfection off land. 

I am writing, Aogust 7, the " New York Herald " reaches 
me, and contains the annexed paragraph : 

The ownera of steamera engaged in tlie Havana trade have conotnded to 
BOSpend the regular trips of their vessela, and'nDite in sending their freights 
"by one or another of the regular lines altematelv, pending the present quar- 
mtine regulations, which forbid tljem to discharge their veBsels or take in 
lurgoea at the doclia. The fiteamstiip Niagara, now at Upper Qnarantiae, will 
probably be the first veaael loaded, ftnd leave for Havana npon the new plan. 

Dr. Vanderpoel haa issued ordora to the officer in charge of Lower Quar- 
antine to permit no Bailing veasels from infected porta to oome up until 
fnrther inatrnctions. Thia order haa been iaaued in conaeqnecco of the ao- 
Onmulation of a large fleet of vessela at the discharging grounds, between 
Bobbin's Reef Light and Bedloe's laland. There are aa many there now as 
the stevedores can manage, and nntil the fleet is thinned out no more oan 
be admitted. Tbe steamahips are not included in thia order. They will 
be allowed to coine up, after undergoing the usual quarantine regulations, 
as heretofora 

Two other items from the same paper indicate how much a 
rational national or international organization everywhere ie 
leeded. They read as follows : 
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OdI; fire feet of water in the hoH of the hoBpital ship lUinols, wd 
eleveo eoula on board. Tbia ia the brief cotnmeiit on tlie lenkj bulk thtt 
Btanda guard at our Lower Quarantine. Truly, wLat a carefo] set of heshb 
officials we have in Now Tork! 

Thb EoBPiTAL Smp SisEDJO. — The Hljnois, which is anchored in the 
lower haj and was originallj intended for the reception of invalids from 
infected vessels, but is now nsed as a boarding station from wlucb all ves- 
sels from tnf eoted pons ore visited, was yesterday in a sinking oonditdoit. 
The ressal is a very old one ; contact with ice Las stripped her of all her 
sheathing, and her seams have opened as she has gradualiy become wom- 
eaten. For several days post she Laa been leaking, and yesterday there was 
five feet of water in her hold. On board were Dr. McCartney and eleveo 
other persons, including women and children. Qnarantine Commisaionets 
UcQuiule and Oakley visited the lUinoi^ in the afternoon, and, in answer to 
a dispatch, a large schooner of the Coast Wrecking Company, in tow of a 
tag, started for Lower Qnarontine. It ia thought that when the Ulinoia is 
once pumped out her own pnmps will be equal to tlie task of keeping her 
free. She has not been in a dry dock for eight years. 
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WTiy not Attack the Disease off Ijjmdf 

The first practical question, which started the idea of the 
frigerating ship, came from a New Orleans steamship owner, 
who wished to know how to disinfect the bCge, and otherwise 
purify a ship, without pnlhng her to pieces or destroying her fit- 
tings, etc., by steam at high temperature. Information eoon 
reached me that a yellow-fever ship often approached port fiy- 
ing signals of distress, and communication with land was forth- 
with established by a pilot and tug-boat — ^both unable to do 
more than take the vessel to quarantine, where the pilot and 
tug-boat crew would not care to remain, and might therefore 
carry in their clothes or vessel the infection to the city from 
the etrickeu ship. 

The non-inferoowrse sy«tem I have advocated consists in hav- 
ing special ships, special officers, and special crews ti-ained, as in 
the case of fire-ships, for special service. Can anything be more 
judicious or more reasonable ? I have striven to explain this 
question to all inquirers, and I am glad that the course of my 
studies has led me to a more thorough discussion of the whole 
question from a general scientific and practical standpoint, so 
that the raison d'etre of my refrigerating-slup experiments may 
be the better appreciated. 
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A moBt ignorant question has been urged against the con- 
Btruetion of my refrigerating ship, viz. : What can one ship do 
flgainet all the sliips on the Atlantic coast ? If we succeed with 
this first experiment, will the people hesitate to protect them- 
selves on the ground of cost ? Will any seaport be satisfied to 
remain without the means of preventing yellow fever ? To 
succeed, you would require a fleet of refrigerating ships, I 
am told ; and I admit that the safety of human life on the 
-Atlantic seaboard of America demands, for some years at least, 
and perhaps permanently, a fioating Banitary pohce attached to 
the principal ports, capable of enforcing sanitary regulations 
and Buccoring the afflicted. This can only be subservient to 
and in aid of the quarantine officers on land ; but even in the 
port of New Tork, if a ship comes in from Havana or Kio, 
what harm can come of an hour's detention to connect a double 
hose, of adequate capacity, and blow through the ship fifty or a 
hundred thousand cubic feet of cool air per minute, and straight- 
way wash out the bilge with pure and cooled eea-water ? Any 
flick may be taken at once to quarantine, and the healthy with 
their clothing and baggage subjeet-ed to such purification as may 
warrant their lauding. The cargo can then be landed, and the 
best place for it is in good, economical, cold stores, where it can 
be subjected to a definite blast of pure air at any desired tem- 
perature and for any required time. The ship then can be 
■eleaned, ventilated, and literally frozen out, according to its 
Bize, for an exjDense varying from fifty to one hundred dollars ; 
and it is quite certain that such purification and refrigeration 
I have proposed would leave nothing behind. 

The CliMgificaUon of Ships. 

The facts revealed in the foregoing pages prove, as the case 
of the Plymouth recently proved, that it may be very danger- 
ous to reload an old ship with its decayed timbers, and send 
her sailing down toward the equator, with a susceptible human 
freight, and especially should a storm overtake her, compelling 
the fastening of the ports and hatches. 

But, in the first place, international regulations should be 
Adopted similar to those relating to load-lines and seaworthiness. 
Jfo ship should be allowed to trade in the tropics without ade- 
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qnate ventilating appliances for all weathers. There is no prac- 
tical dilEcnlty in this, and the great benefits derived from the 
trilling espeDse incurred in providing and fitting such appli- 
ances would handsomely repay all, and especially those engaged 
in carrying perishahle products. Every steamer eonld eaaly 
provide for the air that ie to be drawn through its hold being 
cooled and even dried. 

So essential is it that no unreasonable demand be made on 
the mercantile marine, that raeasures should be matured and 
improved by all the govemmeata interested, so as to command 
willing and evea eager acquiescence on the pail of ship-owners. 

All ships that are not worth ventilating should be condemned 
and ordered off the lines of trade. This would be no hardship. 
It would soon result in a new and fine elasa of vessels, classed 
A 1 under a sanitary code, and which would cause little trouble 
in the future. 

Special Ships for Special Cargo. 

People in the tropics are not disposed to change from their 
ordinary practices. They run little risk compared to the people 
of healthy seaports, and no improvement is made in the meth- 
ods of transporting such produce as is calculated to foul a ship. 
But the time has arrived for native northern ingenuity to de- 
sign ships for the West India trade which wiU prevent the ready 
leakage of fermentable matter into the bilge. Iron tanks and 
wells may in some cases serve, and in every case the ventilation 
of the bilge must and can be secured. 

The paltry objections, constantly made against condemning 
a lot of crazy, plague-engendering vessels, are not worthy of 
consideration when the millions annually lost by interrupted 
and actually mortified commerce are considered. The seaports 
first, the ships next. No town can protect itself against yellow 
fever but by excluding it I Let this be remembered here- 
after. What can be the meaning of the subjoined extract 
from a report of the Board of Sanitary Commissioners of Sa- 
vannah, Georgia, on certain statements in reference to the sani- 
tary condition of that city by Sanitary Inspector A. K. Bell, 
M. D. ! — " The assumption of Dr. Bell that * the people do 
not realize their danger, and do not believe that they can have 
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yellow ferer unlees it is brouglit to them from Bomewhero else, 
and iQ the seaport towns they insist that the disease never 
reaches them except by ship,' is without foundation, and is a 
misrepresentation of the views and opinions entertained by this 
board, as well as the opinions of a large mimber of practicing 
physieianB in this city." 

Tlie Board of Sanitary Commissioners were quite juBtified 
in beheving (if they so believed) that yellow fever would not 
enter seaport towns except by ship. This is the rule, and at all 
events, indirectly if not directly, it can only reach them by ship. 
Dr. Bell has written so well on this question in the past, that I 
must confess myself utterly puzzled by this estraordinary para- 
graph. 

The Board were f[aite safe in thundering forth the follow- 
ing challenge. They say : " We challenge Dr. Bell or any one 
else to prove the origin of a single case of yellow fever occur- 
ring on board a ship which has left this port, which was duo to 
the impurity of the river water taken from a point adjacent 
thereto. On the contrary, our merchant marine will bear testi- 
mony to a preference for the Savannah Eiver water over any 
that can be supplied to them at other ports generally." 

In a paper on " Marine Hygiene, and the Prevention of Epi- 
demic Diseases by Commerce," Dr. A. N. Bell saya : " A ship 
should be, and if well constructed and properly ventilated is, 
the most healthy of aU abodes ; yet we are constantly appalled 
by the rise, spread, and fatality of diseases on board, which even 
the most ordinary application of intelligence and care would 
whoUy avert. Persons on boM^ ship are more at tlie mercy of 
those who regulate and control it than are the criminals of a 
penitentiary to a turnkey. 

" A veesel may be built and sent to sea with no opening save 
the hatchway for cargo, so that when it is closed there is no 
light nor means of renewing the air. The forecastle, where the 
Bailors sleep, in small vessels especially, is rarely even high 
enough to admit of an erect posture ; and from its position, even 
in modemte weather, it is frequently necessary to close it, while 
with the greatest care it is usually subject to being wet. 

"Many of our coasting and West Indian traders and steam- 
boats — and some of these latter of palatial-lits dimensions — al- 
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low of less than fifty cubic feet of air-space to the individQal, 
for the sleeping apartments of their employees. The bunks or 
shelves, into or upon which tlie sailors and hands of these clafisee 
of vessels are stowed, arc rarely or never provided with any 
opening save the narrow hatchways leading to tliem, Thej 
are the stow-holea for every kind of rubbish, rarely or never 
cleaneed, and probably the most prolific of all the Bourcea af 
typhus fever in and about New York. 

" The writer distinctly calls to mind a visit he once piud to 
an American whaler brig, in a foreign port, to see the captun, 
who was ill, where twelve out of a crew of nineteen men had 
died of Bhip fever, from these causes. WhCe he was abusing the 
filthiness of the town and the sickliness of the port, the fore- 
castle of hie vessel would have been disgraceful for a pig-ety."* 

Is it necessary to distinguish between Infected and Won-Ftir 
fected Vessels? 

The classification of ships according to sanitary rule demands 
inspection by a competent officer; and is it not quite as impor- 
tant to see if human beings are to be decimated by foul air and 
disease, as it is to inspect boilers for protection against explosions ! 

The Board of Experts stated in their conclusions " that only 
' a small percentage of vessels and boats, coming from infected 
plaees, are themselves infected. The discovery of a method 
which would enable us to discriminate between infected and un- 
infected vessels, without placing in jeopardy the lives of human 
beings, would he of inestimable value." 

It is not at all likely that any surer test of infection will be 
found than the history of the Bhip, if trustworthy, the actual 
presence of sick on board, and the knowledge of the port whence 
the vessel has sailed, or of the part of the intra-tropical seas she 
has crossed. No harm can come, until vigorous inspection and 
disinfection before and after unloading ships in summer are in 
practice, from treating all ships as infected, entering the United 
States from the West Indian Islands, Central America, or Bra- 
zil. They should all be disinfected, and the tax for this, tri- 
fling as it would be in proportion to the advantages derived from 

* "TransnetiooB of the Uedical Society of the Slate of New York for the yew 
1S6^," p. 384. 
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it, miglit be borne in part by the governments and in part by 
the ship-ownere. We know that steamers are more eafe than 
sailing veesels, and that the Boundneas and ago of a ship and 
the nature of her cargo enable ub to judge of the likehhood of 
yellow-fever infection. 

The loss to the commercial world, the lose to the countries 
invaded by yellow fever, is so constant and so large, that no out- 
lay demanded for the most absolute prevention of the disease 
need be a cause of difficulty. The coat of navies for aggressive 
and defensive purposes is not grudged. Why should a charge, 
which in comparison to that of navies would he exceedingly 
small, be refused for the final extirpation of a cruel pestilence ? 
"Votes of three millions sterling at a time are agreed to in the 
House of Commons for an expedition to thrash savages. How 
much better would such money not be applied to such a purpose 
as I propose ? But sanitary measures are cheaper than armed 
invaHiouB ; and moreover, in the long run, they pay. This may 
recommend them to merchants, legislators, and statesmen. 

Before entering into any details as to the production and 
operation of cold, or the design of my refrigerating ship, it is 
well to summarize so far that, whatever raeasTu-es of disinfection 
may nltimately bo adopted, they should be thorough, conducted 
under competent and independent officials, not dependent for 
their berth or salary on ship-owners ; and that within certain 
lines of trade, so long as yellow fever is a disease of the Atlan- 
tic Ocean, ships should be disinfected, both before loading to 
proceed on a voyage, and after unloading, when at their ports of 
destination. Moreover, if my views are correct, no ship should 
leave a port, nor be allowed in another, without paying a very 
heavy penalty, or being Hable to prolonged detention, unless 
some efEectiial and approved method of constant and positive ven- 
tilation has been adopted. 

I have lived to see national measures enforced for the preven- 
tion of disease which were formerly deemed impossible, and 
Bpoken of as unwarrantable interferences with trade interests. 
I have personally suffered for antagonizing wealthy and influen- 
tial traders. I now know that, sooner or later, the public insists 
on life-saving measnrea, and all it asks ia to be led, in its process- 
es and expenditures, by enlightened and upright comiselors. 



CongresB lias appropriated money for a first refrigerating 
ship. If that one is built, I am sure its efficacy will lead to 
others being placed at foreign as well as home porta, and in 
some cases machines being erected on land to accomplish a a 
ilar purpose. 

Gold the Natural Antidote of Yellmo Fever. 

It has been said that a fundamental difference betwet 
poison of yellow fever and of paludal fever is that the for 
ceases to have any action ; it is discharged from the syste 
the person diseased, and dies. Not so with malarial ] 
which accumulates, and is thrown off, leaving a latent r 
to renew the periodic attack. 

Yellow-fever poison is destroyed by severe frost whei 
or wherever it is not protected from it, so that it is exterr 
ted by this means after epidemics, and can only be renewed 
reimportation. There are conditions under which it liibi 
or lives through a mild vrinter ; but it is in the folds of i 
tive clothing, in the interior of frost-proof houses, in dorx 
centers of decay or putrefaction, beyond the reach of a t 
ature of 33° F. ; and possibly may it be preserved in a gravi 

But, according to my inquiries, the mass of organic molec 
floating in .the air are precipitated and congealed by cold at Hnb 
simple temperature of a wliite frost, and are as effectually da- 
posed of, in all probability, as if a putrid piece of flesh were 
boiled in a hermetically sealed bottle for six hours. For long, 
and indeed until quite recently, I hesitated to commit myself 
unconditionally to this view. I felt that low temperature 
might scotch and not finally destroy the poison. To-day I agree 
with Professor Carpenter that " Una temperature is the only 
agency that can be relied on safely to destroy the infection of 
the disease," and for the following reasons : 

1. The abstraction of heat is a simple mechanical process, 
which can be secured without limit. The lowest temperature 
may be maintained, if necessary, for a practically indefinite time. 

2. Air cooled can be used in enormous volumes to sweep 
out dwellings and ships, to dry and freeze, to sweep away all 
products of decay, and exert a lasting antiseptic action. 

3. I regard the operation of cold in a yellow-fever ship in 
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the same light that I would regard the forced blowing of cold air 
through a close chamber containing putrid meats. Of course it 
I not proposed to forego the removal of all centers of decay 
md foulness ; but by draughts of intensely cold dry air, all pu- 
trefaction can be stopped and bodies munimifled as if by heat. 
It is only a question of time and opportunity. 

A quantity of pestilential matter may be wrapped in dry 
clothing, curtains, and blankets, and preserved, as it is alleged 
8 been done in Memphis ; just as sour hams may be housed 
from one year to another, and when summer returns expedite 
the decay of sound hams stored with them. For this reason 
flcrubbing, washing, and either burning or disinfecting by chem- 
icals, must come to our aid, whether we use cold or not. If 
I man is told to wash himself, he is also told to put on clean 
jolothes. "When we attempt to purify a ship or a house, we must 
purify thoroughly ; and, with it all, we may occasionally be de- 
feated in removing every source of infection. 

How to Produce and Apply the Cold. 
It woidd be foreign to my purpose, in this monograph, to 
deBcribe freezing machines or the details of the refrigerating 
iship. In a communication addressed by me to Congress on the 
Bd of Febmaiy, 1879, I wrote as follows : 

To the Committem of the Senate and Route qf Sepresetitatiiiei of the Gon- 
gre»> of the United StaUa, upon tite ivhjeet of Bpideviio BUeases. 

Experience proves that the poison of yellow fever can with difficulty be 
aohad by ohemioal antisaptica and disinfectontfl, more especially in the 
Iswer portions of laden sbipa, where it most troqaently lurka. It may be 
aided ont by intensely hot steam, bnt this is destructive to the cargo and 
to the ship'a flttiogs; more or leas it is harmful even to tlie holl, since e. 
iigh temperatnre distributed unequally causes irregular espanaion, buckling 
Of plates, HJid starting of rivets. 

Considerable experience in aanitorj work led me to saggest to Surgeon- 
General Woodworth that a handy steamer, of adequate strength and form, 
laiglit be built to carry a powerful refrigerating machine and a standing 

a of cooled unoongealable liquids, whereby, at short notice, any ship 
Inigfat be effectually subjected in every part to any desired temperature, 
above or below the freezing-point of water. 

Dr. Woodworth most readily seconded my suggestion, by causing an es- 
jierienced draughtsman at the Navy Yard to bo detailed and cooperate with 



IDT O'^'^ engineer, Mr. W. E. Sadlow, to make tbe necesaar; de^gos. It 
was first mj datj to establish the basis of tliis work, and I determined tHst, 
in dealing with the largest shipB asaallj entering sncbaport as New Orleiais, 
it wonld be neceasar/ to provide sufficient power to prodace an effect eqtiil 
to the melting of from fiftj* to one hundred tons of ice, as fast as refrigei^ 
ated air or liquids could bo distributed ia the infected vessel, tIz., within 
an honr or two. Whereas the arerage size of merchant vessels entering 
the port of New Orleans is under 600 tons, I have deemed it wise to cbIgd- 
late the machinery for the disinfection of the largest vessels nsnaliy entering 
that port, viz., of 1,600 tons. Even these can be so rapidly refrigerated, by 
the contrivances designed, that it would only reqniie a few more honrt' 
work to deal with much larger eteamere. 

Dinnfeetion of Air. 

The Board of Experts, anthorized by Oongress, to investigate the yellow- 
fever epidemic, have declared that "in the dissemination of yellow fever 
atmodpheriu air is the usual medium through which the infection is received 
in the human system." It is therefore of paramount importance to deal 
effectually with the air confined in the ship. We have provided for tbe 
complete circulation, washing, and cooling, to any deeired temperaturt, Of 
the entire volume of air in a 1,500-ton ship, in five minutes. The blower 
draws and delivers 2fl,400 cubic feet of air per minute, whereas the ship 
holds, empty, 160,000 cubic feet of wr. 

No part of the air can remain Btagnant or qniescent, for no part of B 
ship is made so air-tight that provision can not l>e made to ediaust effeo- 
tnally by a suitable apparatus. 

Dititifection of the Bilge. 

Pumpa of adegnate eize will clear out the bilge as much as possible. 
But the difficulty, especially in wooden ships, is the adherent organic mat- 
ter, which penetrates the wood and remains there a ounstaut source of dan- 
ger, discharging into every fresh influx of air, or new cargo, more and more 
of tbe infecting material. 

To meet this, a Btrong aolntion of chloride of magnesium will be pumped 
into the bilge ; and wherever neoessary, under a high pressure, by means of 
a hose, a current of this artificial "pickle " will be driven into the crevic«0 
and pores of tbe wood. Chlorides uaed in this way have a preservative in- 
flnonce on the wood, and effectually control the putrefactive or fermenta- 
tive changes which the fetor indicates as concomitants of the coata^oofl 
principle. The solution thus forced maybe at 20° or 30° below zero of 
Fahrenheit, if necessary ; and on the assnmption of the Board of Experts, 
that "the yellow-fever poison is not able to withstand the influenee of 
frost," it i3 not difficult to maintain tbe frozen liquids in circulation, in con- 
tact with the contaminated parts of a ship, so long as to render inuoouona 
and even destroy such poison. 

So far as the purification of the bilge is concerned, the action of deli- 
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([neaceiiC ohloridea and glycerine, BDch as I employ m my refrigerating 
inaohinery, has nn eSect independent of temperature. My own esperiments 
itli inoculable viruB provetliat these agents destroy tliBreprodnotive power 
of anima] or certain vegetable organisms and poisons bj their affinity for 
Trater. They ahri^el and modify the abemicBt constitntion of any virus, and 

H affect its vitality. 

We therefore have two weapons in our hands, and I can with great 
oonfldence declarfl that the moat difficult branch of a ship's disinfection, 

., purifying tba bilge, is the easiest and most certain in the way pro- 

DUinfection of Cargo. 

Again, referring to the conolasions of the Board of Experts, wo find at 
page 27 that artificial cold may "prove more efficient ia destroying the in- 
fection of clothing, baggage, and many kinds of goods, than any other ar- 
tificial means whioh cati be employed." 

Again, they say, " Atmospheric air is an efficient, as well as a generally 
Upplicable, disinfecting agent, both as reapecta yellow fever and cholera." 

It therefore follows that, according to the kind of cargo imported by 
any ship, a more or leas reduced temperature of wr-ourrenta driven through 
It may afford protection ; but the system of " cold storage," widely adopted 
'•ven in Northern cities, is available at quarantine grounds, and a ship, re- 
lieved of its burden, may proceed again oa its voyage, practioally witliont 
detention. 

The cargoes of frnit, which so commonly carry infection, may he hene- 
^ted by a reduction to 32" short of freezing the fruit. Every Southern city 
fduuld have its cold stores, and in this way the produce meets with a 
Srteadier market, and the aaorifloe das to "gluta" may be permanently 
ftTerted. 

RefrigeratiTig MaehmeTy. 

The steamer designed ia to he built of ateel, and stanch enoagh to bear 
the incessant etroin and work incidental to an active service such as I have 
contemplated. 

Apart from the compound engine and propeller, to drive the boat, it 
will hold a tbermo-glaciol engine of my latest design, which ia practioally 
independent of the temperature of condensing water. The abstraction of 
&eat ia equivalent to one ton of ice for every 425 pounds of pure ammonia 
.gas, alternately liquefied and evaporated. 

Unlike the freezing machinery hitherto used, eapecially for the supply of 
e in New Orleans, whatever tlie heat of the weather or of the watera of 
'Qie Gulf of Ueiico, mytherrao-glacial engine will produce the same amount 
of refrigerating effect, and will abstract 30° of heat every time the 20,400 
i«abia feet of air above mentioned flows through our cooler. 

Store of Cold. 
In order to aoncentrate the power of the machine, it will always have 
Dm forty to fifty tona of chloride of magnesium aolutioa in the ballaat 



174 YELLOW FBVEB A NAUTICAL DISEASE. 

tftnis of tlio steamer, cooled down below zero of Fahrenheit. This re- 
serve will etiable U9 at flhort notioe to OTerwhelm by cold every part of 
the fouleat ship, without danger of interference by snrruunding teraper*' 

It maybe necessary to freeze more than one moderate-sized ahippw 
day, aad by this process the freezing machinery can be kept at work ni^t 
as well as day, and bo constantly in proper condition to meet the require- 
mentB of trade. 

Coit of He/rtgeratioii. 

Making oUowtmce for the most akillfiil sanitary and engineering snper- 
intendence, this steamer will cost about $3,000 per month,- to be kept in 
operation. Calculating that thirty ships only are porified within, the 
month, the cost ot disinfection will be noder ?70 per vessel. "What is this 
compared to the cost of protracted quaraotinet 

Writing on the 22d of April to tte National Board of 
Health, I added ; " That a ship should be nsed as a floating 
sanitary laboratory or workshop in the way snggested is entirely 
novel, and the points which led me to its adoption were as fol- 
lowB : 

" 1, An infected ship is often in distress, owing to the eick- 
ness of its crew or other accidents, so liable to occur when offi- 
cers and men are mentaEy and physically disabled. Whether 
in distress or not, a pilot has to board her, and tims a constant 
link is established between floating centers of infection and 
land. In addition to a pilot, a tug is often needed, and the tug 
with its crew constitutes a second source of danger. The disin- 
fecting or refrigerating ship can therefore serve with manifest 
advantage as a pilot-boat, a tug, and a purifying vessel, carry- 
ing all the appliances to minister to the comfort of the sick and 
the protection of human lives. 

" 2. A ship is available with its disinfecting or refrigerating 
machinery over a wide area near a quarantine station, and, as in 
the case of New Orleans, may steam down to the bay and pre- 
vent the towing of infected vesse^b past Port Eads and between 
fairly populous hinds, before it can possibly be taken charge of 
by sanitary officers in quarantine. 

" 3. The disinfecting sliip may have to deal with the cargo 
of an infected vessel first, disinfect this and land it, and then 
proceed to disinfect the ship by refrigeration or otherwise. 

" i. The refrigerating machinery on board the disinfecting 
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Teasel can be utilized at quarantine while lying alongside ; and, 
if desired by the National Board of Health, I will supply de- 
signs for the most efficient form of cold disinfecting chamber, 
to be erected on land, and maintained at a low temperature by 
the refrigerating ship." 

" In addition to refrigeration, I propose to provide the fol- 
lowing means : 

"a. Deliqueecent chlorides, and especially the chloride of 
magnesium, to remove from the air all molecular matter and 
moisture. The air wiU be thus rendered absolutely and optically 
pure. Tho bilge, after complete pumping and washing, wiU 
likewise be purified by chloride of magnesium solution at low 
temperature. Muddy ballaflt, etc., can be rendered innocnoua 
by such treatment. 

" }. A close chamber, to be raised to any desired tempera- 
ture for disinfecting purposes, or in which fumigation may be 
thoroughly carried out, to purify loose and movable objeets, 
(dothing, etc. 

" 0. An entirely new system of temporarily substituting for 
the air of a ship antiseptic gases, measured, weighed, and intro- 
duced as liquids in the most inaccessible parts, and which, pass- 
ing spontaneously from the state of liquid to that of gas, wiU 
permeate everywhere, and, if necessary, be made to penetrate 
mider pressure. Then fumigation wiU not be simple chance work. 

"d. Electrical apparatus for lighting and safely inspecting 
every part of an infected vessel, or for conducting work during 
the night. 

" Electrical indicators for automatically registering the tem- 
peratures pervading every part of a ship during the proeesa of 
purification. These self-registering indicators will serve to 
prove when and how a ship has been purified at a home or 
foreign port. 

"e. Chemical, spectroscopic, and microscopic apparatus of 
entirely novel character, to determine at any moment the con- 
dition of the atmosphere ; means of collecting and examining 
air and all atmospheric impurities. ^ 

"J^. Medicated or disinfected baths, or chamber in which 
convalescent people, or persons exposed to contagion, may be 
jpurified before landing. 



YELLOW FEVEB A NAUTICAL DISEASE. 

"ff. Apparatus for superheating, and with an entirely not'd 
method of eo regulating superheated eteam, if ever used in dis- 
infecting a ship wliieh has been stripped for the pnrpose, as to 
maintain safe temperatures and prevent firing or other incon- 
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I have planned a variety of methods, which I know from 
experience to be satiafactoiy, whereby inclosed spaces can be 
purified ; and it must always be a matter of importance to dis- 
cover the most readily applied and most economical that are 
compatible with a sure result. 

The National Board of Health, and under it a Board of 
Naval Engineers, liave approved of my plans and suggestions, 
and recommended them for practical execution. It ia best, 
therefore, to enforce the lessons to which I have devoted these 
pages by direct experiment ; and extracts from the report of the 
Board of Naval Engineers may prove instructive and encoi 
ing to those who are disposed to follow my advice. 

Eepori of the IN'aval Engineers on the SefHgerating Ship. 
That Board published their report on the 12th of June, 
after six weeks' close and searching investigation. They say ; 

The probloni of refrigerating a vessel carrjing ft miacellaneonB cargo 
differs materially from anytliing heretofore attempted, and the data fur- 
nisiied by machines employed in orfioary refrigflrating processeB can not 
be Applied to the Bolntion of the present problem without material modifica- 

Tha oonditiona nnder which the work has to be done will vary greatly 
with the size of the ship to he refrigerated, the material of the hull, the 
character of the cargo with which she is leden, the teiDperatmea of the 
Bnrroimding water and air, and the temperature of refrigeration to bo main- 
tained in the Teasel. 

By referenoe to the steam-logs of several United States naval vessels, it 
was fonnd that the mean temperature of the water ia abont 84° F. Under 
the above conditions, the tomperatare of the veasel mnst be rednced to at 
least the freezing-point of water in eight hours, and the machinery mnst be 
capable of maintaining a temperature of 0° F. for an indefinite period of 
time, while the vessel is being unloaded, cleaned, and disiufected. 

A vessel having a register tonnage of I, BOO tona has a capacity of 150,000 
cubic feet Tahing the mean of the dimensions of several vessels of this 
capacity, but of different models, we find that the immersed snrface of snch 
a vessel when laden is 10,800 square feet ; tlie area of the sides when laden 
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ia 6,200 aqnare feet ; the immeraed anrf ac6 -whett empty ia 8,500 square feet ; 
|li6 area of the sides when empty is 7,500 sqnaie feet ; the area of the deck 
[8 6,600 aqaarefeot. 

The total weight of the hnU proper of an iroa veaael of the given ca- 
nity ia 730 tons. Deduoting 50 tons from this weight for the rail and 
jther upper worka, the stam, stem-poat, etc., we get for the weight of the 
lltlll actnoUy inctoaing the space which ia to be refrigerated 680 tona. 

The work to he done during the first eight hours haa been calculated in 
Britiah units of lieat, being the aum of the foliowiag qnantities ; 

1. The anita of heat absorbed in reducing the temperatnie of the air in 
tbe veaael from 84° to 82° F. 

It has been assumed that the cargo actaally occupies 70 per cent, of the 
nbioal capacity of the veasel, leaving 45,000 cnbio feet of air. Since the 
folmne of air is reduced 10 per cent, in lowering itd temperature &om 84° 
lo 83° F., 4,500 additional cuhio feet will enter the vessel during rofrigera- 
^n, making the total quantity 49,500 cubic feet. 

2. The miita of heat obsorbod in coadenaing the watery vapor coatained 
in 49,500 cubic feet of air at 84° F. when in a state of saturation, and ia 
iOwering tbe temperature to S3° F. 

No allowance haa been made for the heat set free hy the freezing of 
|he water which remains in the vessel after it has been pumped aa dry aa 

8, The naita of heat absorbed in rednoing the iron hnll, weighing 680 

from a temperature of 84° to 32° F. 
A wooden hull is about 10 per cent, heavier than an iron hull, and the 
epecifio heat of wood is far greater than that of iron ; bat, on account of 
the relatively low tliermol conductivity of wood, the final temperature of 
refrigeration would be reached, and conid be maiatained a long time within 
tibe veasel, before the heat would bo abstracted from the whole masa of 
'ood, 
4. The quantity of fieat abaorbed from the cargo is assumed to be eqaal 
the qaantity of heat absorbed from the hull. 

This assumption appeara to farniah a safe average. In case the cargo 
inaiated of metals, the whole mosa would give up its heat; while in the 
of a closely packed material having a higher specific heat, bat lower 
lermal coadnctivity, relatively little heat woald be abaorbed. 

B. The quantity of heat transmitted through the immersed hnll from the 
-ater, being calculated by the following formula of Pficlet, adapted by Eau- 
'ine to British unit 
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a (1 + B {(-(.) 

■e 5 is equal to the auinber of units of heat transmitted per hour 
igh one square foot of anrface of a plate w inches in thicknesH. The aver- 
13 
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age thickness of iron bnl], considered as a imifonn solid wall, separating tlie 
oold nir ineide the vessel from the warm water sorronnding it, has been taken 
as being equal to three fourths of an inch. The value of t, representing tlie 
temperature of the water in motion, is oonstant, viz., 84° F, The valae of 
ti, representing the temperature of the refrigerated mr, varies betveea 
84° F. at the commenoement of refrigeration and 32° F. at the espiration 
of eight hoars. The traasmission of heat has been calculated for a mean 
difference of temperature of 26° F. for eight hoora. 

6. The qaantity of heat transmitted by coataot of the warm ontside air 
with the ^des and the deck of the vesseL This qnantitj is calculated bj 
the following formola of Dulong and Petit, as modified by PSclet, m; 
= 1136tf'''SS (3), in which C is the number of ealorMg (or French nnils 
of heat) transmitted per square mitre per hour, when S repreaente the dif- 
ference of temperature in degrees centigrade. (A caloriE is tranaformei 
into British units of heat by wuitiplying it bj 3-98833.) 

Since the transfer of heat through the deck and the sides of the vessel 
may be prevented to a great extent by covering them with blankets, mat- 
tresses, sails, etc., only one tenth of the quantity found by equation (2) has 
been taken into acciount. 

As only a rough approximation of the quantity of heat thus transmitted 
was attempted, the difference of temperature has been taken as being one 
half of Che final difference during the -whole eight honrs ; that ia to say, 
■S = 14-41'' C. 

The absorption of heat irom and the tronsmiasion of heat throng the 
huU form so lai^e a portion of the total beat to be absorbed in the case of 
ao iron vessel, while these quantities would he relatively small with a 
irooden hull, that a machine capable of refrigerating an iron vessel will be 
amply sufficient for a wooden one. 

The nnmber of units of heat to be abstracted per hour by the machine 
in order to maintain the temperature of the vessel at 0° F. has been oalcn- 
lated from formulas (1) and (2), assuming that the temperaiure of the ves- 
sel is 0° P., and that the areas of the immersed boll and of the sidea are 
those obtaining when the vessel is empty. ^^m 

Units of heat to ie dbstraeted in the Jirtt eight houn. ^^H 
Units o( heai nbstractod in redutung temperature of 49,600 csbic feet ^^^ 

of dx7 air from 84° to 32° F 44,M5 

Units of heal abstracted in redndng the vapor cootained in the fur, nbcn 

SBtarated, to water of 33° F BS.TM 

Uniu of heat abstracted in rcdudng iron hull from 84° to 83° F S,SV6,St3 

Uuitsof heal abstnuAed from cargo (estimated) S,eM,SS3 

Units of heat transmitted from natcr through iroa hiiU 3,868,300 

Units of heat transmitted from air through protected iron huU 106,4!! 

Tata] Quita of heal to be abstracted during Gist ught hours. . . . ii,sll^l* 
Average work to be done per hour ifiW,vn 
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UjiiU of heat to ie ahitracted per hour in order to maintain the tempera- 
ture of the tieaiel at 0° F. 
Untla of heat truiBmitted per bour from water at Sl° F. tbrougli iron 

hall hsTiijg an interior temperatura of 0° F. 1,468,000 

Units of heat transmitted pec bour fiom air at 81° F. thraugh protected 

iron hall hiving an interior temperature of 0° F. 6B,000 

Total I,53fl,000 

AJthoagh the work required to be done per hoar in redocicg the tem- 
paratnre from 84° to 32° F., dnriog the first eight hoars, is muoli greater 
titan that reqaired to maintain the temperatnre of the vessel at 0° F., a ma- 
chine capable of doing the latter amount of work is safficient it e. store of 
some cold niediam is providoU to he uaed in Hidiag the machine, during the 
first eight honra, in reducing the temperature to 32° F. 

The transmission of heat through the hull increases so rapidl; with a, 
reduction of the interior temperature, that a machine capable of abstracting 
the heat transmitted, when the interior temperature is 0° F., will be auffi- 
«ient to abstract anj additional beat introduced during the hoisting out of 
oargo, etc., and graduallj to reduce the interior temperature from 32° F. 
tilt the limit of its capacity at 0° F. is reached. 

Since the work of refrigeration ii to be done by introducing cold air into 
the veaael under treatment, it is convenient to express this work in terms 
of cnbio feet of air. The work of abstracting 1,638,000 uuita of heat is 
♦quivalent to lowering 75,000,000 cubic feet of air at zero of Fahrenheit 
1°, or 1,000,000 cubic feet of nu- 15". 

In order to maintain the temperature of the vessel at zero of Fahren- 
oit, the refrigerating air entering the vessel moat have a lower teinpera- 
tare, so as to absorb the heat transmitted through the hull; the volume of 
the entering air boa to be increased in the direct ratio in which the differ- 

:e of temperature of the entering air and the hull ia decreased. It ap- 
pears impracticable, for several reasons, to let the air enter the vessel at a 
lower temperature than about —25° F., and 3,000,000 cubic feet of air of 
thia temperature would he required per hour to maintain the temperature 
of the veaael at zero of Fahrenheit; and to maintain thia temperature uni- 
formly at every point, the above quantity would have to be evenly distrib- 
uted over and brought into direct contact with the eurface of the hull. 
This, however, is manifestly impracticable, and great difiereneea of tem- 
perature must consequently always exist within the vessel, and a large 
quantity of the refrigerating air will pass through the veasol without pro- 
ducing any useful effect. 

Fe must, however, assume that, in order to maintain the required tem- 
perature, the machine mast be capable of reducing 3,000,000 cubic feet of 
air from zero to —25° F, per hour. 

In the plana submitted, the refrigeration is to he effected by the oom- 
ression and espansion of air, or by the evaporation of aome volatile liquid. 
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'.T hj its own compression and eiipansion recommeDds 
a account of tlie apparent simplicity and effectivenesB 



Tho cooling of a 
itself at first sight, c 
of the process. 

The machinerf reqaired for this parpoae ia simple in its conntractiDii, 
coneisting of an ordinarj steam-engine and boiler, cjlindors for comprearing 
and expanding the air, ajid an intermediate reservoir, in whiclithe compreseed 
air is cooled to, approximatulj, its initial temperature, with pnmps for cir- 
onlating the cooling water. The ordinary running expenses of this ma- 
chinery are repreaented by the consQmption of fuel in the holler, and the 
expenditures for attendance, lubricants, and the renewal of vnlvoa and 
paokinga. With coal in the hunkers, the niachinery may at all times be 
ready for operation. So diflioolty exists in securing at any time, for il« 
manipulation, persona tboronglily familiar with all it^ parts, experienced in 
working compressed-air eugiues, and competent to attend to any repairs and 
a^nstmenta which may he required. 

The temperature of the air may be reduced by this process probably to 
a lower point than by any other apphcable on a large scale. 

The principal advantage connected with the production of a very low 
temperature in the air-machine, by using a high degree of compression and 
expansion, consists in the fact that a smaller volume of air is required for 
the absorption of a given quantity of heat, and consequently smaller cylin- 
ders may be employed ; on the other Land, the excess of power expended In 
compression, over that recovered by the expansion of the cooled jur, in- 
creases with the degree of compression, while tho loss of power, dne to fric- 
tion and leaks, and the irregularity of the reeistance, increases likewise with 
the higher final pressure. 

In order to produce the greatest effect with refrigerating maohinea 
working with compressed air, it is necessary, first, to compress the air at 
a constant temperature ; second, to avoid exceeding the lower temperature 
strictly necessary for producing the desired frigorific efl'ect. 

The abstraction of the heat generated during compression is efiectod in 
the simplest and moat efficient manner by injecting water into the com- 
pressing cylinder ; surface coohng alone has been abandoned in air-machines, 
The several devices presented, for increasing the cooling surface in the com- 
pressor, will be found inefficient or impracticable. 

The final temperetnre of the compressed air must depend on that of the 
cooling water. It is, however, possible to utilize to some extent the un- 
avoidable waste of refrigerated material in further reducing this tempera- 
ture. 

It Is important, for a twofold purpose, that the oir should enter the 
expanding cylinder as dry aa possible: First, the heat set free by the con- 
densation and congelation of the watery vapor would raise the temperature 
of the expanded air ; secondly, the formation of ice in the expanding cylin- 
der would tend to choke np the ports and passages, and increase greatly the 
friction of the moving parts. 

In order to reduce the temperature of saturated air from 84" to — 25" F, 
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(making aUowanoe for the rise of temperature duo to tlie congelation of the 
■*iq)Or) by espanding it to a preasure of 15'5 poands per square inch, its ini- 
tial preaanre mnst be 48-73 ponnda per square incli. This pressure can be 
attained, without diffictdty, by oompreBsion in a single cylinder. 

L flome of the enbinitted plans it is proposed to oompress the air in 
Stages up to from SO to 120 ponnda per square inch. Tliis would entail a 
oseleBa waste of power and nnneceaHary multiplication of machinery. 

Most of the proposed air-machines are so ill-proportioned, and the effi- 
ciency cUiined for them is so greatly overrated, that it has been considered 
Inatrnctive to calculate the principal proportions and the power required for 
■machines, capable of doing the work of reirigeration required under 
favorable conditions, in order to present a standard for comparing the ef&- 
!noy of the varions plans and methods of refrigeration. 
The maximum speed of large nir-machinea should not esceed, according 
good antborities, 860 feet per minute, and at this speed the mass of air 
discharged would be equal to about 80 per cent, of the space swept through 
by the piaton. To discharge 3,000,000 cubic feet of air per hour wonld 
iquire, at this rate, eight compreasicg cyliuders, each 63 inches in diame- 
ir, and having S feet stroke of piaton, the engines making 30 double strokes 
jr minute. Taking the atmospheric preasure at 14'7 ponnds, the initial 
reasnre in the compressing cylinder would be about I3'5 ponnds. 

Founds. 
I oomprea^g this to 60 pounds per square inch at a coDStant tempera- 
ture, the mean unbalanced pressure per square inch of piston is 17,flB8 

□d the mean unbalanced presiure on each piston BB,044 

7be friction of the leather packing-rings of each piston would be aboat. . 2,G1T 



Total resistance of each pisl 



To discharge the same weight of air at a temperature of —25° F. and a 
issure of 15'5 pounds per square inch, there should be eight expanding 
cylinders of 47 inches x 72 iuches. Assuming that the air enters in a state 
of satnration, at a pressure of 49 ponnds and at a temperature of S4° F., and 
that it expands sufficiently to lower its temperatnre to —35° F. (making al- 
ii lowanoe for the rise of temperature due to the beat set free from the congealed 
^Bvftpor), the unbalanced mean pressure per square inch of piston is 21'26 
^Bponnds; the unbalanced mean pressure on each piston, 86,88S pounds; the 
^Vfriction of the leather packing-rings of each piston wonld be about 2,258 
1^ pounds; effective pressure on piston, 84,fi28 ponnda; difference between 
resistance in each compressing cylinder and effective pressure in eaoh ex- 
panding cylinder, 22,{I33 ponnds; indicated horse-power of steam-engine 
required to discharge 3,000,000 cubic feet of air under the above conditions, 
isnming the efGciency of the engine to be 80 per cent, of the total power, 
500. 
This enormous expenditure of power is due to tlie fact that the work 
Wia be done by an air-machiue depends on the volnme of air discharged and 
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on the respective temperatures during compTeasion and eEpanaiou, withcntt 
reference to the quantity of heat abstracted during refrigeration. The tem- 
peratnres range in the present caae between 84° F., the temperature of the 
injection water, and —25" F., the temperature of the expanded air. By uti- 
lizing the cold air leaving the vessel at 0° F, in reducing the temperfltnre 
of the injection water, tie power reqaired for refrigeration may be reduced 
to some extent. 

The disadvantages under which all refrigeratiug air-maohines labor are 
concisely stated by M. A. Terqnera in a paper read before the French Acad- 
emy of SciOttoes in 187T. He says : 

" But even under the beet conditions it does not seem possible for the 
cold-air machines to compete with machinea worked with volatile hqnids. 
They present, in fact, the same inconveniences us the hot-air motors. These 
inconveniences ore as follows : 

" 1, The neceaaity of using large dimeDaiona in order to obtain small 
effects, on account of the loiv density and the low specific heat of air. 

" 2. The passive resistances due to these lai'ge dimensions and to the use 
of two cylinders; these reaialanceB being proportional to the sum of their 
energiea, the work to be espendud being proportional to the difference of 
the same. 

" &. The inability of these machinea to accommodate themselves to dif- 
ferent degrees of refrigeration, the dimensions of the cylinders having to 
be proportioned for the temperatures T and Ti, between which tbe machine 
has to fuoctioQ." 

Among the volatile liquids, or liqoeiiable gases, used in refrigerating 
machines, there are several, like ether, ohymogene, aud eulphurous acid, 
which should not be nsed on board of a steamer on account of their esp!o- 
Hve or poisonous character. 

Theae ohjectiona do not exiat in the case of ammonia, while its effi- 
ciency as a cooling agent is eminently high on account of tbe low tempera- 
ture at which it evaporates under ordinary pressures, and the large quantity 
of heat whicli becomes latent during its evaporation. Difficulties esperi- 
enced at first in using such agencies have been overcome by making the 
compressing pumps single-acting, thereby preventing leakage through stuff- 
ing-hoies, by introducing various devices eqaally effective for avoiding all 
loss from clearance at end of stroke, and by adopting suoh forms of conden- 
sers and refrigerators as to inenre a rapid tranamioaion and absorption of 

ConSning ourselves to the consideration of machinea working with 
anbydrons ammonia, it becomes apparent at onoe that there exist still many 
grave difficulties connected with the use of this gas. Its great affinity for 
many aubatancea, in common nse in other motive machinery, makes neeea- 
Bory a careful selection of the materia! with which it may come in con- 
tact. 

At the mean temperature of our Southern ports, this gas has to be 
worked on very high pressures. The great differences of prossiire eaistog 
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□ the machiDO require an unusual degree of esaotness in the fitting of tho 
working porta. The neceaaity of raaJdug many of the jointfl rigid by sol- 
dering increases the liahility to leakage, in consequence of unequal ezpaa- 

n from differences of temperature. The introduction of this agent is of 
relativel7 recent date, and it may be difflcult to prooure at all times the ser- 

3a of persona thoroughly familiar witli its character, and competent to 
manipalate laigs and complex machinery in which it is used. The escape 
of this gas in small masses causes annoyance ; in large masses it might be 
dangerous, by causing suffocation. 

Hence ommonia-mochineB must possess very decided advantages, if thej 
B to be selected instead of the simple but bulky and expensive air-ma- 
chines for purposes of refrigeration. 

The Board has experienced much difficulty in securing reliable data 
regarding certain physical properties of ammonia necessary for caloula- 
tioni of tho power developed in its compression and espanaion ; and 
the following calculations are to be accepted only in so far as the laws 
governing the compression of permanent gaaes ore apphoable to ammoui- 
Boal gas. 

In order to rednce the temperature of 3,000,000 cubic feet of air from 
0° to — 25° P., tho mscliine has to work under the following conditions. 
Pictet states that in his ice-machines, working with sulphnrons acid, there 
tnnat be about 20° F. difference of temperatare at both extremes of the 
process, between tho gas and the water nsed for congelation on tho one 
hand, or for removal of escess of heat on the other. Tho same differences 
have to exist in the ammonia-machine, except that, for refrigerating the 
air, this difference has to be somewhat greater. Hence we may assume 
that, since the temperature of the cooling water is 84° F., the temperature 
of the gas in the condenser wiU be 104° F., and that the temperature of 
the gaa in the refrigerator has to be about —50° F, in order to cool the air 
to -25° F. 

The pressures of saturated vapor of ammonia, corresponding to 104° F. 
and 2S° F., are 227 poanda and 8'2 ponnda per square inch, respectively. 
Allowing for reaistaoco in passages, and the excess of pressore required for 
opening the induction-valve, the gas will enter the pumps at a pressure of 
About C pounds per eg^uors inch. 



Poondfl of liquid anunoma, of 104° F., wbiob has to be evaporated ondei 
the pressure of 8'2 pounds in arder to absorb l,G3S,OaO unlU of hcftt 

per hour i,88l) 

■ Pounds of ammonia which have to be evaporated per minute 31-33 

Capadty of pumps required far eifaauating this weight of gu at a pree- 
Burc of 6 pounds pec square inch, expressed in cubic feet, displacod by 
piston per rainnta 1,346-8 

Work to be done in comprcaeing 3133 pounds of gas, having an initial 
pressure of 6 pounds and dischargiog it at a. final pressure of 2S1 
pounds per ec[uare inch, expressed in foot-pounds, per minute 6,SU,3SO 
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.bat tbe vork ^^^H 



Indicated horsc-poner of sieftm-engine to do this itdtIi, HSBUming (bat 
done in OTcrcomiog friction of load and reaistanra of engines proper ia 
eqnal to 40 percent, of the useful work. BBO 

Indicated borBe-poner required to run pumps for droulating water and re- 
frigerating medium, and fan-blowers for furnishing 3,000,000 cubic feet 
of air per hour 100 

Total indicated boise-poner of ecgioes SGi) 

It will be seen that, to prodnce the eame frigorific effect under tbe giren 
oonditions, tl)e ammooia^ machine requires less than one sixth of the power 
required for working an tor-machine. This increase of power means not 
onl; increaee of r unnin g expenses, but increased bnik, weight, and cost of 
machinery, and consequeotlj, in the present cuse, increased uze and coet 
of vessel wliich is to oaitj the refrigerating apparatna. Two otnmonia- 
pnmps of moderate dimensions, worked by o pair of ordinary steam- enginea, 
and connected with tubular condensers and refrigerators, two small pomps 
for circulating the condensing water and refrigerating medium, and two or 
three large fan-blowers, could do the work under consideration, for which, 
on the other hand, eight ponderons air-maohines, each consisting of two 
air-cylinders, besides the necessary steam-cylinders, wonid be required. 

In all machines of this kind, when used on hoard of a vessel, the un- 
avoidable fly-wheels form a very objectionable feature ; although the voria- 
tions in resistance are far greater in the ammonia- than in the air-machines, 
the smaller size of the former reduces greatly the inconveniences resnlting 
therefrom. 

It is a decided advantage that with the atrnnonin-machine the quantity 
of heat abstracted and the volume of air furnished in a unit of time con he 
varied at will independent of each other. 

The ammonia-machine is likewise free from the great waste of power 
which is unavoidable in air-machines, when working with air having an 
initial temperature mnch lower than that of the cooling water. 

Much difficulty has been experienced in cooling air by direct contact 
with the intensely cold tubes of the refrigerator, because the vapor present 
in tbe air would congeal instantly, and, coating the tubes, would diminish 
greatly their heat-conducting power. This difficnlty is obviated by using 
some hqnid as a refrigerating medium which does not congeal at the tem- 
peratores obtaining in the refrigerator. This hqnid falls in a shower into a 
chamber, through which the air which is to be cooled is forced, and, after 
abstracting its heat, is returned to the refrigerator. 

After disposing of the various plans whicli failed to meet 
the requirements of the Board, the following olreervationB are 
made concerning my plans and appliances ; 

The charaetoriatio features of this proccsa of refrigeration are the ej- 
ponaion of the compressed gas ; the use of rotary pamps for the oomprw- 
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aion and espansion of the gaa ; the oooUng of the refrigernting air by 
direct contact with a shower of a cold nnoongealable liquid ; and the stor- 
ing of a SQpptj of this aold liquid in insulated tanks. 

The eipaDBion of the compreseed gas in a working cylinder is s feature 
not presented in the otbec plans submitted using atnmouiacal gas, and ro^ 
~aeea the expenditure of power very mflterially. 

In the first plnce, the pressure in the condenser maybe reduced approsi- 
loately to that of saturated vapor at the temperature of the cooling water 
^that is to say, in the present case, frooi 22T pounds to nearly 142 pounds ; 
and the work of compression will be proportionately lessened. 

Secondly, part of the work of compression ia utilized by the expansion 
f the gas. Consequently a materiiil redaction would hare to be made 
from the resnlt of tbo calcnlation heretofore presented, in the estimate of 
tile power required to work this machinery. In the plan proposed, pro- 
vision is made for pumping the liquid ammonia from the condenser to a 
boiler, where it is to be evaporated under a pressure of about 300 pounds 
per square inch, to be then nsed in the expanding cylinders. 

Although the uae of ammonia as a motive power may be more eoonomi- 
eal than that of steam, the Board are of the opinion that the difficulties to 
be apprehended from the increased complication of the operation, and from 
the additional valves, joints, and pnmps, outweigh the possible economical 
advontagea, and that the expansion-cylinders should draw their supply of 
gaa directly from the oondeneer. 

The use of rotary pnmpa for compression of gases to a high tension has 
B decided advantage over that of reciprocatingpuiops, in avoiding all shocks 
due to sudden changes of motion under great variation of pressure. Diffl- 
onlties that have been encountered with pomps of this type, especially on 
account of leakage, have been successfully overcome in the constrnction of 
the pump shown in the plan. It is likewise proposed to nso rotary endues 
of identical conatruction for the steom-motor, to be used both for propel- 
ling the vessel nad for driving the refrigerating machinery. 

The use of the same engines for the double purpose of propelling the 
TOBsel and driring the refrigerating machinery possesses the great advantage 
of flimplioity and economy. 

The so-called uncongealable liquid proposed is a solution of chloride of 
magnesium in water, with a small quantity of glycerine, which solidifies at 
about the freezing-point of mercery. This solution is forced by an inde- 
pendent reciprocating pump through the refrigerator, which consists of a 
aeries of tubes of unequal diameters. 

The larger tubes are rigidly eeoured at both ends in fixed tube-heatis ; 
the smaller, which pass through the larger ones, are fitted in removable 
heads and packed at both ends. The ammonia circulates through the annu- 
lar spaces thus formed, and the li(iuld to be cooled through the smaller and 
flronnd the larger tubes. This arrangement presents a very large and effeo- 
Uve cooling surface in a small space. 

A rotary blower is coupled directly to the engine-shaft. 
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The capacity of the pumps and the engine and boiler power are eofiioiuni 
for the reqnired work of refrigeration. 

The proposed appUances for distilling the anhydrous gas frona the am- 
moniacal liijuor, the provisions for Htoring it, and the various devices for 
obviatiDg tha difflcnJties arising from the high presanre and the enbtle obar- 
Bcter of the gas, indicate a careful study of the whole subject. 

The arrangement of tlie deok-houBes of the vessel proposed to carry the 
machine shows the same careful consideration of the subject of qoartera, 
bath-rooms, siok-cbBmbers, instmnient-roDin, etc., which may be required 
in connection with the proposed object of diainfection. 

It appears doubtful whether the volume of extremely cold ab required 
for maintaining the temperature of a 1,500-ton iron vessel at zero of Fahr- 
enheit can be so distribated as to be effective in completely absorbing the 
heat transmitted through the hull ; and it has to be assumed that, even after 
the most careful investigation of such a novel subject, certain unforeseen 
oircumstnuces may exist which would increase the difficulties of accom- 
plishing the desired object. To provide against such nncertain elements, 
and at the same time for losaes by conduction and decrease of effioienoy 
from wear and tear, it would not Ido prudent to allow less than 25 per cent 
in excess of the calculated capacity ; or, the power of the machine being 
proportioned to the calculated work required in reducing the temperature 
of a 1,500-ton iron vessel to zero of Fahrenheit, a correspondingly lower 
actual performance has to be expected. 

After a close study of the problem to be solved and a careful examina- 
tion of all the plans presented, the Board find that the plans submitted hy 
John Gamgee show the moat thorough and intelligent consideration of the 
enbject, and promise to do the required work most efficiently and ecooo- 
mically.' 

Cooling and Ventilaiing Ships. 
" The state of the air in ships," Bays Dr. D. Boswell Reid, 
"is mnch influenced by their coDBtniction, the materials of 
which they are formed, the pnrposeB to which tliey are applied, 
the presence or absence of the steam-engine, the climates which 
they visit, the cargoes whieli they carry, the number of personfi 
that may be crowded within a given space, the diet that may 
be provided, and the discipline and usages which may be 
enforced." 

"Without attempting to forestall observations which will 

* For the full report the reader Is referred to Senate Document No. 80 of Ibe 
first aesaioaof the SLTIlhCongraBS, of which the foregoingia an abridgment. The 
Board was compoBed of Sir. David Smith, Chief Engineer, U. S. N. ; Mr, C. R. Koel- 
ker and Mr. W. A. H, Allen, Paesod AawBtant Engjneers, C S. N. ; and Mr. "" 
Monlanje, Naval Conatructor, U. S. N. 



i 



HIGH TEMPEKATUEE AS A li'ELLOW-FEVER ANTIDOTE. 1S7 

Bhortly be published in a special work on ventilation, I may 
Btato that the permanent prevention of yellow fever impera- 
tively demands the superviaion of ahip conatraction for the pre- 
servation of the seaman's health. I have already explained that 
the natural conditiona on land, which protect human lives in 
badly built dwellings, are absent in a hide-bound floating stmc- 
ture. Wind-sails to force air into a ship, and cowls or wind-eaila 
to exhaust, are very useful appliances on shipboard ; but for all 
immediate practical purposes a small blower on Mr. John A. 
Svedberg'e patent, euch as I have introduced into my refrigera- 
ting ship, should be connected with a pipe or pipes at the lowest 
possible part of a ship, and made to extract foul air constantly. 
The primary object, in preventing yellow fever, is to relieve 
the ship of all stagnant air or putrescible liquids. The bilge- 
pumpa must be used constantly and frequently. Sailing veaaels 
of adequate size would be benefited by carrying a donkey engine 
and boiler for this pumping and positive ventilation of ships. 
The engine could also be used to help to load and unload the 
cargo. Human hands may be made to pump and turn a blower ; 
but the work is very heavy in tropical climates, and the moment 
sickness begins to disable a crew, such work has to be neglected, 
to the aggravation of all unhealthy conditions. 

Migh Temperature as a YeUow-Fever Antidote. 

I have noticed a tendency among some engineers and medi- 
cal men to believe more in the efficiency of steam and high 
temperatures than cold ; but a careful consideration of the sub- 
ject indicates that steam is usually impossible of application, 
can not fail to injure the ship's fittings, and must leave a vessel, 
especially if of wood, in a much worse condition than if treated 
by a dry process. 

Steam has proved sufficient to disinfect a man-of-war ; but 
then, simple aeration and thorough cleansing have accomplished 
the same purpose in favorable cases. If the putrescent matter 
in a ship, adhering to the sides, penetrating crevices and decay- 
ing wood, is of the nature of ordinary putrefactive matter, we 
have experiments to prove that the direct subjection to a tem- 
perature of 212°, for five or six hours, is essential in order to 
prevent the renewal of life in the putrefying center. 
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We have, no donbt, to deal with a special product which 
frost can destroy, but there are indirect advantages in the pro- 
ceBs which I have from the first projected. It is not at all im- 
probable that when a city ia Bubjected to a frost the gravitation 
of atmospheric impurities to the soil en TRosse exerts a most 
powerful influence ; for once it ia deposited, solid or liquid, and 
the air is left free, it would require a renewal of high tempera- 
tures, such as does not occur after a frost, to set the active ele- 
ments into motion again, and enable them to infect the air by 
indefinite reproduction. 

When a blower ie started with a shower of cliloride of mag- 
nesium cooling the air, all moisture and organic matter ia seized 
and fixed by the strongly absorbing solution. If we blow fast 
and long enough, the air is freed of everything that does not 
rise at low temperatures from the objects included in the vessel ; 
and, having emptied these out, we can treat tlie residual surface 
and substances secundum artem. 

Cold, therefore, enables us to imprison as well as destroy 
offending matter, and it is not in the least harmful to ship and 
cai'go. 

Above all, my plan dries everything completely ; and from 
first to last I must insist on that most dangerous of all atmos- 
pheric agents to the crew, as Levy puts it, viz., humidity. As 
Dr. Turner wisely says : " The actual humidity of the air on 
decks at sea, or anywhere else, should never be supplemented 
by artificial means to render it saturated." Above all, let ua 
bear in mind Captain Cook's experience. 

With the ready methods compatible with prompt disinfec- 
tion of ships in port, it would be a most serious matter to steam 
and then attempt a drying process. Such measures may be re- 
sorted to with naval vessels put out of commission at will, bat 
are certainly not practicable for the mercantile marine. 

Fire a« a Disijifectant. 

The drying of ships by currents of hot air has been adopted, 
perhaps insufliciently but frequently, since the days of Captain 
Cook. 

A simple fire — not a pleasant companion in the tropics^ — may 
be made to draw or drive the air from the bilge and other parte 
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of the veasel ; but the Sanitary Council who may have charge 
of intematioaal regnlations for the extirpation of yellow fever 
must remember that any power used to modify the nature of air 
in shipa must be supplemental, or practically used by the employ- 
ment and construction of general and suitable channels of air- 
conduction, which will lead to a complete renewal of air in a 
ehip. 

Steam-coils, a tabular heater, or any ready method of heat- 
ing air in a circuit, may, with a capacious blower, be of service, 
but more to desiccate than to attempt the destruction of the 
poison by high temperature. 

M. L' Apparent, Director of Naval Construction in the French 
Navy, is mentioned by M. M^lier as having proposed the gas-Jlame 
apparatus, which painters use to burn paint off wood, whereby 
to singe the whole interior of a vessel. T^hS&Jtre douche, s& he 
calls it, may scorch out the disease under careful supervision ; 
bat the process is tedious and needlessly destructive of the 
ship's internal surfaces. 

On this question of ventilating ships by heat, Dr. Reid (p. 
861) says : 

*' The fire of the galley has occasionally been converted into 
a ventilating power ; but, so far as I am aware, no general and 
systematic distribution of communicating channels has accom- 
panied the application of this power. Nothing, however, more 
certainly tends to improve the atmosphere of a ship than the 
influence of the galley*fire, as it may be made to aerve the same 
purpose as a shaft ; but the objections to sustaining the fire at 
night, and the size of the communications required for effective 
ventilation, must prevent its being so extensively useful for 
such purposes as might be imagined. In aU cases where I have 
endeavored to apply its action, the objections made appeared to 
me sufficiently cogent to force me to give up the idea of trust- 
ing to it alone, as the effective means of inducing a sufficient 
amount of ventilation ; but, though not resorted to for this pur- 
pose, its power should not be thrown away. By establishing a 
communication between it and the hold, or any part of the ship 
where ventilation may be more urgently required, a cei-tain 
benefit may be always secured, which will be productive of 
much good, even where nothing else is attempted. 
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" The freedom of access generally necessary around the fire, 
and tlie construction of the cooling apparatus, does not afford 
facilities for those large aud air-tight channels which are so es- 
sential for obtaining considerable power from any heating ap- 
paratus ; the larger the area, however, and the more direct their 
access to the Are, or to any channel formed between hot platee, 
the greater is the discharging power. It is almost superflnons 
to obaerre, that all such air-channels should be carefully protected 
by several folds of wire gauze from the ingress of any spark, as 
without this there would not be a sufficient guard against the 
risk of accident by fire. The galley-fire operates most effectu- 
ally when it is supplied with air by air-tight channels, solely 
from the places to be ventilated ; but this is incompatible with 
its use as an open fireplace. 

" In the temporary application of local fires on board ship, for 
the purpose of drying or effecting a change of air, much may 
often be done to render them more useful by studying the cir- 
cumstaucea under which they are appUed, and taking care that 
a distinct course shall be given for the ingress of fresh air to 
supply the fuel, and another for the discharge of the vitiated 
air or products of combustion before they have cooled so far as 
to lose their ascending power. When this is not attended to, 
the cold air supplying the fuel descending through the same 
channel as that through which the escape takes place, the con- 
flicting currents retard each other's progress; the vitiated air 
gets too cold, and often remains a considerable time, to the 
danger or nnnoyance of those who are near it." 

Vi'ntUation of Ships h/ an Injector. 
Even without a steam-engine and blower, a small boiler with 
a Korting's injector, to exhaust the air from the bottom of a 
ship daily, is a practical and satisfactory apparatus. It may 
be depended on if duly proportioned to the work to be done, 
and regularly used. The carrying of such a boiler would be a 
Tery simple matter in any ship, and require no engineer. The 
tubular connections with the interior of the ship should be 
directed to the lower levels, where the air is most commonly 
foul, and to all those parts where it may be at any time stag- 
nant. It must not be forgotten that yellow fever haa veiy fr&- 
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quently broken out when the hold of a ship has been opened in 
port after a passage across the Atlantic without disease mani- 
festations. There is no reason whatever not to guard against 
the possibility of any such accidents, for forced ventilation will 
prevent them. 

In planning for the systematic yentilation of ships, attention 
must be paid ; 

1. To the effectual removal or exhaust of foul air from the 
lowest parts by positive agency. 

2. Admitting air through ample apertures, under such con- 
ditions that by the suction from below an equal distribution 
throughout the ship may occur. 

3. Constructing channels, by partitions or otherwise, to give 
direction to the air-currents. 

4. Means of coohng and drying the air, especially in the 
tropics. 

Prevention of YdUno Fever in Ciiies. 

My observations on this subject shall be few. My object is 
to direct attention to the fact that cities must remain in close 
maritime intercourse to suffer from the scourge. The many 
measnres requireii to insure a generally healthy state of seaport 
towns do not admit of discussion here. There is one, however, 
which bears on my proposal to resort to cold and free ventila- 
tion, as the fundamental means on which we must depend in 
controlling yellow fever. It relates to the ventilation of cities 
and of residences. 

It has often been remarked that the great fire of London 
annihilated the plague and established a solid groundwork for 
the city which has since flourished. Fire is a great destroyer 
of contagion and unwholesome dwellings. If extensive enough 
in a town, it may, as it not infrequently does, lay the founda- 
tion for great social and sanitary improvements. Chicago is a 
recent instance. The cheapest thing for the country that per- 
haps might have happened last year would have been a con- 
flagration calculated to put Memphis in ashes. I am informed 
that a forest fire around Vera Crnz, were such a thing possible, 
might save it if the cleared area were afterward kept clear by 
haman industry. Such radical purifications are accidental, and 
. the sanitarian has to fight inch by inch, and step by step, against 
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the habits of a people, the vested interestB of property-holders, 
and the intrigues, cupidity, and ignorajice of local authoritieH. 
It is an example of the highest form of statesmanlike care for 
the public health that we can adduce in the bold remodeling of 
BO Bohd a city as Birmingham, England. Equally wonderful, 
though springing from different circumstances, is the provision 
made in many northern cities of the United States for health, 
comfort, and the luxurious enjoyment of life. The South un- 
doubtedly demands unremitting attention to town sanitation. 
So do the vineyards of France demand good culture, but no 
amount of vigilance would arrest the phylloxera, in the absence 
of such definite measures as experience suggests to strike at the 
very root of the disease. Local measures are therefore, some- 
times, secondary to measures from a distance, and this in my 
opinion will prove to be the case with yellow fever. Clear the 
shipping of the disease, and the towns will almost take care of 
themselves. 

The recent epidemics have led to a natural awakening on 
hygienic matters. They have brought the subject of disease- 
prevention to the front rank among social and pohtical ques- 
tions, and the common enemy of the people of the United 
States is a preventible pestilence. Medical men of the highest 
qualifications have been marshaled as a Board to direct and en- 
courage local measures. To doubt the beneficent result of such 
changes and reforms is to doubt the advantages of acquiring 
knowledge, or of that lever without which science ie valueless, 
viz., method in its apphcation. 

Cold and Vejiti^ation. 
Cities hable to yellow fever can and should have the advan- 
tage of unlimited supply of cold ; or in other words, the evil 
effects of heat and excessive humidity should be counteracted, 
by the abstraction of the first and condensation of the last. 
Many efforts have been suggested, but few made, in this direc- 
tion ; and since the careful study of the means for the refriger- 
ation and ventilation of ships, I have pursued inquiries into the 
practical and economical means which can be employed for 
supplying houses with pure cold air, just as we supply houses 
with pure water. Impossible as the project has been deemed , 
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hitherto, the saving I have been able to effect in operating freez- 
ing- raachineB enables me to say that the great reform in tropical 
habitations, which ^viU eurround the dwellers with a pnre atmos- 
phere, at any desired temperature and degree of humidity, is 
attainable at moderate cost. My work is not completed, but, so 
f ar afi I have gone, it results from my calculations that every 
house, in a sufficiently large group to warrant the investment, 
can be Buppliod, at a cost which will compare favorably with 
the cost of heating a New Tork residence, with pure filtered 
air from above in a constant stream, driving out instead of 
attracting from below the dangerous atmosphere of streets and 
sewers, in such a city as New Orleans. Fifty cubic feet of air 
per individual, at the typical temperature of 70° Falu-. and 70 
humidity, can be flowing in constantly, rendering Kfe in Ha- 
Tana, Vera Cruz, or Rio something very different from what it 
is in the present sweating-houses — centers of human misery and 
bodily enfeeblement. The details and calculations relating to 
this proposal will form the subject of a special publication, 
which is far advanced toward completion. 

International Cooperation. 

The ravages of yellow fever are, in a sense, altogether dispro- 
portionate to the ruinous commercial sacrifices which it infiicts 
on the Atlantic seaboai'd. The loss of life this year will be 
trifling compared to the mortahty by typhoid or genuine indig- 
enous malarial fevers. But the maritime interconrse, and the 
development of that immense ocean freight business which the 
Mississippi is to feed from the West, must be dangerously crip- 
pled by the inevitable quarantine regulations, which should give 
way to the sanitary regulations and classification of shipping, as 
elsewhere indicated. 

The vigilance of the National Board of Health has brought 
out very stnkingly the benefits to be derived from watching for 
infected shipping everywhere. In these days of Red-Cross So- 
cieties and International Commissions — of Plimsoll's Acts for 
the protection of the seaman's life against the cupidity and 
recklessness of ship-owners— it can not be difficult to carry the 
science of disease-prevention into every seaport on the Atlantic 
coast of America, and on to every ship floating in the yellow- 
13 
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fever area. A commifiBion of leading sanitary authorities, engi- 
neers, ship-buUders, and ship-owners, nominated by the United 
States Government, the Mexican Republic, the Empire of Bra- 
zil, and the European governments whose colonies stud the 
western waters of the Atlantic, or whose navies skim the ocean, 
would in due time establish an understanding which would tend 
immensely to cement good-fellowship and encourage conmierce. 
A preliminary and purely medical conimission might inves- 
tigate the soundness of that view, the acceptance of which, 
more than all else, will facilitate future operations, viz. : that 
yellow fever is, in its origin, simply and purely a nautical dis- 
ease. It is the ships which in the first place have to be puri- 
fied and reconstructed. It is said that a house never can be 
clean with a dirty kitchen : a seaport never can be pure with 
infected shipping. 
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The facts and observations recorded in the foregoing pages 
I TParrant us in stating, with considerable precision, some of the 
I fundamental tmths which are, perhaps for the first time, made 
I evident and mutually dependent. 

1, Yellow fever exists permanently in some of the shipe 
I sailing in the West Indian seas, extending eastward in the At^ 
Flantic probably aa far sa the 26th or 27th degree of west longi- 
J tnde, southward to the iinjnediate vicinity of the equator, and 
I northward to the ealm-belt of Cancer. This is its permanent 
\ home. 

}, The ships obviously or lat&nUy infected, by sojonm in 
these ocean limits, contaminate the ocean harbors cliiefly and 
often, but less often the seaport towns themselves. These har- 
bors and seaporte cherish and retain the infection in direct rela- 
tion to prevalent heat and moisture, hence to latitude, impurity 
by fecal or other contaminations, density of population, activity 
of trade, and proximity of the shore dwelhngs to the shipping. 
The number, age, and character of ships in harbor, the source 
and cleanliness or impurity of the said ships, the character of 
trade or purpose for which the shipping is used — whether in 
West Indian or colonial produce, liable to prompt decomposi- 
tion, or ores, cotton, and other merchandise less likely to change 
— materially influence the severity, extent, and duration of an 
outbreak. The nature of the population afloat or in the harbor, 
in relation to susceptibility, is a potent factor under this head. 
Seaports and harbors constitute the mbpermanetU home of yel- 
low fever. 
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3. liiver harbors and citieB on river banks, above the p 
of direct communication ■with the sea, obeying the Bame c 
tione as the above, conBtitutc the occasional transieni horn 
yellow fever. 

i. It must be accepted as conclusively proved, that yeH 
fever never has existed ^>ermanently, as cholera has done in I 
gai, in any region — island or continent — on land. Yellow fi 
is simply accidental, and promptly extinguislied the farther from 
shore or the higher the ascent up hills and mountains. Eefogees 
from infected shore or ocean centers locate the rare trnd inhoa- 
pitable homes of yellow fever. Therefore, in the interior of spar 
cious islands and on the mighty continent of America, it never 
did, never could, and never can live — ^much less originate. 

5. Yellow fever is not one of the pure contagia, propagated 
or reproduced, tlirough time and space, by a specific virus or 
diseased animal secretion, or definite migrating parasite, capa- 
ble of communication only from the sick to the healthy, in any 
latitude. 

The "germ theory," a£ popularly understood, and the depen- 
dence of yellow fever on " specific spores" and "microphytes," 
may be regarded as having led to faUacimta reasoning. There 
is no foundation in fact for the plausible explanations of the 
propagation of the disease by the reproduction of the lowest op- 



6. Yellow fever is not personally contagious, but transmitted 
by definite, or "particulate," putrescent emanations which fonl 
a confined atmosphere. Ill-ventilated rooms, especially below 
the level of streets, deep ships with close and confined aii^ 
space, are the favored sites of greatest malignancy. The prod- 
ucts of a specific naval or marine decomposition adhere to 
clothes, woolen goods, sails, and other articles transported by 
man, and, witli heat, moisture, and stagnant atmosphere, repro- 
duce the poison, which the vital tissuee and vital organa^^ 
the stoutest and healthiest men can not resist, 

7. Yellow fover is dne to that form or specific kind 
composition wliicli demands the sea-water of the defined 
named, with, possibly, tlie ocean atmosphere charged with the 
oreranic prodncts in this region (of high humidity and constant 
temperature of SO" or 90" Fahr.X besides sundry organic, ' 
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ons, or hydro-earbonaeeous substances capable of fermentation. 
The suBceptiblo crew or passengers, confined (especially in 
Btorms) in a epace totally unequal to the wants of respiration, 
when ports and hatches are closed, discharging, as all human 
beings do, much moisture and effete animal matter, contribnte 
to the pestilential cause, and are almost victims of self-poison- 
ing — unwitting and unwilling suicides and plague-propaga- 
tors. 

8. The nature of yellow fever is best expressed by naming 
it Equatorial Atlantic Ocean typhus. Jfievre matelote, or sail- 
or's fever, and nautical typhus, are the nest beat terms ; but there 
are other fevers of the sea, such as pure typhus, even in northern 
waters, from which it must be distinguished. It is the analogue 
of the old jail fever of the British prisons, but has never been 
known to acquire its distinctive characters on land, except as an 
ocean pestilence. 

9. The distinctive signs of yellow fever are those of a putrid 
disease in which assimilation is suspended and the tissues degen- 
erate. There is no tendency to high organic development in its 
course, but only to retrograde tissue-changes and the dissolution 
of organs, explaining the incurability of the disease. The ariie- 
mortem decomposition is attended with arrest of secretions, and 
the diffusion and dispersion of their usual ingredients through- 
out the system, whereby it is also poisoned ; ejection of dead and 
disintegrated blood and tissues ; progressively reduced functional 
activity, typified by the slow pulse ; active chemical changes in 
the devitalized tissues without equalizing heat influences — Whence 
the continued high temperature ; lowered or lost sensibility and 
profound cerebral changes— hence the occasional delirimn and 
the mieux de la }?wrt, or " calm before death." Fatality or ma- 
lignancy seems closely related to the quantity of putrescent mat^ 
ter absorbed by the susceptible individual in close quarters — 
hence the terrible consequences of ship infection. 

10. The phenomena after death are those of rapid decay, a 
continuous decomposition, sometimes with actual post mortem 
increase of temperature, in part analogous to the changes in 
actual life. 

11. Treatment, in medical language, can only be expectant 
and palliative. No specific cure ever has been or can be found. 
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A case of virulent infection impliea doatli as certainly as a dag. 
ger-thruBt into the heart. By the most judicious nursing (the 
retrograde tiesue-changeB ceasing) recovery occurs naturally. The 
ohvious antidotes are antiseptics, which, unfortunately, can ill 
operate on the dying molecular matter of a etill living man. 
Cold usually aceelerdtes death. 

12. Nature's antidotes against putrefaction are dryness, heat, 
and cold. The effect of frost, in a yellow-fever city, is more 
marked, because more prompt, than the effect of cold on the 
decomposition of ordinary animal and vegetable products. The 
Budden arrest of the disease, even in tho homes of a snddenly 
cooled city, shows that the products of specific yeHow-fever de- 
I composition can only be produced and maintained at high tern- 
■peratures. The refrigeration of ships will purify them, bat all 
■foci of after-contamination should be removed — all chance of re- 
' newed and regenerated infection guarded against. The same 
reason that accounts for butchers' meat not decomposing in win- 
ter, as it does in summer, esplains how cold arrests yellow fever. 
There ia a difference in degree in favor of the arrest of that 
epeciflo decomposition, to which I have alluded in relation to 
this disease. "When heat is used, the well-tnown conditions 
essential to the destruction of putrid elements in organic hquids, 
as established by Pasteur and Wyman, must be attended to, viz., 
^prolonged exposure to 212° Fahr. and upward. 

l.S. Prevention demands soimd ships and pure diy air in 
abundance. Every sailor should have, and can have, from 1,000 
to 2,000 cubic feet per hour, provided adequate appliances are 
compulsorily introduced into the marine. Clean ships, and the 
absolute exclusion from the area of probable ocean infection of 
old and rotten vessels, must be secured, coute qui coute^ and 
the combined navies of the world, deeply interested in the ex- 
tinction of this plague of the sea, may and should join band in 
hand to facilitate the inspection and overhauling of all perilous 
and infected craft, 

14. The concealment of ship infection, the diipping of a 
healtliy seaman or a healthy crew on an infected ship, and the 
landing of people and things from Ehips without adequate dis- 
infection, should be made penal offenses by the law of maritioie 
nations ; and the penalties against all offenders should be eenrer^ 
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such as total loss of certificate for officers, with imprisonment 
without option of a fine. 

These are by no means all the conclusions I might draw, but 
they are those of prime practical moment, calculated to disabuse 
the public mind as to the inevitable recurrence of this fearful 
malady. Strong in my convictions, earnest in my work, and 
positive as to the benign mfluence of a true enlightenment, I 
have tapped the precious source of that fiood of light which must 
bear hope and comfort — a rational belief in future safety — ^wher- 
ever the fetid cause of yellow-fever mortality is desolating the 
human family. 
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Unformed Ferments 146 

Ventilation, Abundant, fitvors Bacteria, but 

prevents Yellow Fever. 147 

at Sea should be Cinnpulsory 169 

of Ships, essential Conditions for 191 

ofShipsbyFire 95 

of Ships, Difficulties ofl 66 

Vega Boyale, YeDow Fever in 110 

Verrugas, Andean 118 

Vessels, Treatment of Infected 169 

Vine Disease exported from America 12 

Virginia more Insalubrious than Weat In- 
dian Islands 80 

Voyage, AnjKm^s, round the World. 

Captain Cook's 94 
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Voyage, Sir "Walter Baleigh's 82 

Water, Diseases springing from 88 

Trematode and SncUng Worms ttom. 88 

ofAtlantic. 84 

West Indian Fever Originates in Ships 27 

Islands more Healthy than Yirginia. . . 80 

Islands, Yellow Fever does not Origi- 

nate spontaneously in 81 

Islands, supposed Proper Soil for Yel- 
low Fever 81 

Islands, Dr. Daniel Osgood on 82 

— Seas, all Ships in, possibly Infected. . . 24 

Where Yellow Fever develops 142 

Wounded attacked by Yellow Fever 105 

Yellow Fever, Ancient History of 77 

a Disease of the Atlantic 27 

affected by Altitude 28 

and Bilious Bemittent compared.. 118-121 

and Cholera. 181 

augmented by Impurities 26 

— — does not Originate in inland Lakes and 
Bivers 142 

due to Ocean Putrefaction 16 

European Outbreaks 104 

Indigenous to the Sea 16 

Indigenous to Ships T2 

in Anson^s Ships 87 

in British and French Oulana 98 

in Charleston 101 
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Yellow Fever, in Raleigh's Fleet 82 

Prevention of; in Cities 192 

in Steamers and Sailing Vessels. ...... 22 

Names for. 197 

Naturalization on Land impossible. . 88, 85 

— Transmission of. 84 

nowhere Indigenous on Land 60 

not bred in Africa. 26 

— — not Contagious in Demerars 99 

Origin oi; at Sea. 10 

Origin oi; in the Atlantic 86 

usual Course of. 87 

Pathology o^ has been a Mystery 10 

passing directly fr-om Foul Ships to 

Foul Dwellings 25 

Perennial where Frost is unknown. ... 27 

Prevention of. 161 

Prevention of demands International 

Effort 11 

— — Prevented by Ventilation and Cleanli- 
ness 10 

— ^ Propagation oi; Non -personal 186 

supposed Importation oi; with Levant 

goods 89 

unknown before Columbus 18 

to be attacked off Land 164 

where found? 18 

Poison loses Vitality in the Open 

Air 22 

Poison not Bacteria 147 
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TO THE MEDICAL PROFESSION. 



We beg to call your attention to the merits of the 
New York Medical Jouenal. In doing so, we can 
say with confidence that this journal occupies a higher 
place in medical literature than any other monthly puh- 
lication in this country, and that henceforth no effort 
will be spared to enhance its value, and render it indis- 
pensable to every practitioner who desires to keep up 
with the times. Trusting you will favor ns with your 
support, 

We are, yours truly, 

D. APPLETON & 00. 



The foremost American Monthly. 



New York Medical Journal, 
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A General Index to the New York Medical Jqobnal, from iis first issue to June. 
lS7fi — inolading twenty.three Tolumoa — now ready. Price, in elnth, 16 cenlB, post-paid. 
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